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I | —~F perfect ventilation 


| and complete protection 
in all 4 positions 














With the more efficient ‘straight-through’ ventilation system, “ENGLISH ELECTRIC’ ventilated motors to 


BS.2960 give complete protection in virtually all positions. There are no openings in the frame and 
whether the motors are mounted on floor, walls or ceiling, the ventilation holes can be directed down- 


wards to exclude dripping moisture. Available for foot-, flange- or skirt-mounting § -50 h.p. 


Vonthly stock list and descriptive publication DM 239 sent on request 


ENGLISH ELECTRIC 


BRITISH STANDARD 


l ventilated motors gy 


THt ENGLISH ELECTRIC COMPANY LimMireD, MARCONI HOUSE, STRAND, LONDON, W.C.2 
Industrial Motor Works. Bradford 
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water-tube boilers 











We build water-tube boilers of Foster Wheeler design for outputs between 20,000 
and 1,000,000 Ib. per hour at steam conditions up to 2,350 p.s.ig., 1,050°F, 
with or without re-heat, fired by liquid, solid or gaseous fuel. They are 


generously designed to maintain high efficiency over prolonged steaming periods. 


Richardsons Westgarth (Hartlepool) Ltd. 


A member of THE RICHARDSONS WESTGARTH GROUP which co-ordinates the land and marine activities of : 


RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 
THE HUMBER GRAVING DOCK & ENGINEERING CO. LTD. 


THE NORTH EASTERN MARINE ENGINEERING CO. LTD, 


PARSONS MARINE TURBINE CO. LTD. 
GEORGE CLARK & NORTH EASTERN MARINE (SUNDERLAND) LTD. RICHARDSONS WESTGARTH ATOMIC LTD. 
ASSOCIATED COMPANY: ATOMIC POWER CONSTRUCTIONS LTD. 


RICHARDSONS WESTGARTH (HARTLEPOOL) LTD., HARTLEPOOL, CO. DURHAM AND AT 58 VICTORIA STREET, LONDON, S.W.1 
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FOUNDRIES LT 


PULVERISING 
MILLS FOR 
FINE GRINDING 


@ 4sizes: 
Laboratory, P.1, 
P, 2 (illustrated) 
and P.4 

@ Finest powder in 
one through-put 

@ Granulation or 
200 mesh, without 
sieving (down to 
350 mesh and 
sieve) 

@ Test Mill available 
for customer's 
samples 

@ Supplied with or 
without electrical 
and bagging 
equipment 


NOW MANUFACTURED AND SOLD BY 


FOLLSAIN-WYCLIFFE FOUNDRIES LTD 
LUTTERWORTH - Nr. RUGBY eh: tesssoworae 1: an 8 


591 Cogent 


+ eeeeees 
onenes0e0.0,0,0,8,0680868.0,0.8 noneeen?ee?,*e8.*,®, 
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Mntversal 


FOLDING 
MACHINE 


MARK IL 


For hand operation. WELDED STEEL PLATE 
CONSTRUCTION with adjustable tension rods and 
braces—VIRTUALLY UNBREAKABLE.  Adjust- 
ments to the folding beam and folding axis give 
sharp and round bends up to 1 in. true radius. 
Quick lever clamping : beam rises 24 in. BEAMS 
ARE MOUNTED IN REPLACEABLE BEARINGS. 
Very narrow return bends can be made in thin 
material. Back gauges are available. 


Made at our Chard Works and supplied in twelve 
sizes for 36 in. to 120 in. wide in 16, 14 and 12 
S.W.G. mild steel with minimum 1 in. depth of 
flange. Popular sizes are 48 in., 72 in. and 96 in. 
wide x 14 S.W.G. Fuller details will be sent at 
your request. 


DELIVERY GENERALLY EX-STOCK. 
Designed and built by ... 


Specialist Box & Pan Folding Machines and Power Foiding 
Machines are available. 
Edwards House, 359-361 Euston Road, London, N.W.! 
Telephones: EUSton 468! (7 lines) 3771 (4 lines) Telegrams: Bescotools Norwest London 
We lf $ Lansdowne House, 41, Water Street, Birmingham, 3 
f a Telephones: CENtral 7606/8 Telegrams: Bescotools Birmingham 3 
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FAIRFIELD 
DIESEL, MACHINERY 

















SULZER TYPE 


























BUILT UNDER 
LICENCE 


STORK TYPE 





THE FAIRFIELD SHIPBUILDING AND ENGINEERING CO. LTD. 
GOVAN, GLASGOW. 
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Moulded Profiled Conveyor 


/ Belting 
LIFTS RAW MATERIALS 
AND PACKAGED 6000S 


AT THE STEEPEST 
PRACTICABLE ANGLES 


SCOOPTOP Profile ideal for 
steep handling of most loose 
bulk materials 








The EASY GRIP profile is equally suitable for paper 
bags and cartons as the SCOOPTOP is for loose bulk 
materials. Where an endless belt can be used it is 
strongly recommended that the SCOOPTOP type be 
made endless at Factory Other special profiled types 
available for special purposes. Write for illustrated 


leaflet and full particulars to 


M.P.A. Belting, 


BILLESDON, LEICESTER 
Telephone: Billesdon 261 


LONDON: 39 WINDSOR HOUSE, 
46 VICTORIA STREET, S.W.!. Tel: ABBey 6085 


EASY GRIP PROFILE 





GAUZE PROFILE HERRINGBONE PROFILE 


This T. & T. VANGUARD Portable Belt Conveyor 
has a full 18 wide belt 


normally associated with conveyors costing twice as much. 


» and many other features 












It is a triumph of careful design, of carefully planned 
production and very high grade materials and com- 
ponents which have been thoroughly tested and which 
will give many years’ reliable service. A glutton 
for work at almost a pre-war price 


Write for leaflet E, or ask for a technical re- 
presentative to call and discuss your handling 
requirements without obligation. 


T. & T. WORKS LTD. 


BILLESDON, LEICESTER 


Billesdon 26! Telegrams: ‘Conveyor’, 
Leicester. London Office: 39 Windsor House, 
4% Victoria Street, S.W.!. Telephone: Abbey 6085. 


All correspondence to Head Office at Billesdon, Leicester 


Telephone : 





Ly 
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NEW, |! PROVED 


‘FLAT ‘CURVE’ 








Hydraulic oils play a vital part toward the smooth 
operation of costly, automated precision plant. 
Duckham’s have applied their experience and know- 
how in pioneering multigrade oils to producing 
a new range of “Flat Curve” Hydraulic Oils. 
Duckham’s “Flat Curve” Hydraulic Oils maintain a 
stable viscosity to withstand changes in atmospheric 
and operating temperatures. 


THEY SAVE TIME THEY KEEP TIME 
The costly warming up The designed time cycle of 
period to bring hydraulic operations is maintained 

oil to the right temperature throughout working hours. 


is cut by 80%. 
The services of our technical advisory staff are freely available. 


Full information and literature from: — 


ALEXANDER DUCKHAM & CO. LTD 
LONDON - W6 - FULHAM 3300 


Manufacturers of motor and industrial lubricants 
for nearly 60 years. 
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The problem of boiler corrosion is not a thing to be dismissed \ 
lightly though. It is too costly in its effects. But the remedy \ 
need not be. “‘Apexior Number 1’’—as used by leading 
manufacturers of boilers and all steam raising plant for over 
50 years—is absolute proof against corrosion where wet 
temperatures of 175° to 1000°F are encountered. 

At least 12 months’ protection is assured with a double coat of 
“*Apexior Number 1’’—mechanically or brush applied. After the initial 
treatment only one coat is necessary. This also eliminates problems 
that are presented by scale (danger of damaging boilers by excessive chipping), as 
Apexiorised surfaces do not support deposits firmly; scale is looser—more easily removed. 
In certain industries it is a most important advantage of ““Apexior’’ that it does not affect 
water by taste, taint or smell. Be guided by half a century’s experience—send for your copy of the ““Apexior Manual’’. 





DAMPNEY'S 


“APEXIOR NUMBER I” PREVENTS 
CORROSION IN STEAM-RAISING PLANT 


But for cold-wet surfaces up to 125°F.—use “APEXIOR NUMBER 3” 











BRITISH PAINTS LIMITED 


APEXIOR DIVISION 
PORTLAND ROAD, NEWCASTLE UPON TYNE, z. 
CREWE HOUSE, CURZON STREET, LONDON, W.1. 
31, WAPPING, LIVERPOOL, I. 


SYDNEY ADELAIDE * TORONTO * DURBAN * CAPE TOWN 
CALCUTTA * TRINIDAD * NEW YORK - ARKLOW 
Our world-wide service is at your disposal for the asking 

















THE NEW HYDRAULICALLY 
DRIVEN BENDING ROLL '%:%: 


— for faster production 





REGD. TRADE MARK 











Infinitely variable speeds 
— forward and reverse 
— up to 100ft. per minute 


@ Capacity—M.S. plate 39” x 4”, 36” x #", 12" x 4 


@ Accessibility to the operator is ensured 
by enclosed drive, rolls are off centre 
to the rear of machine giving maximum 
clearance between the rear bottom roll 
and the base of the machine. 


@ Steel Constructed throughout. 


Motor of Brook manufacture 5h.p. 1,500 


r.p.m. 400 440 v. 3 phase. 
8” wide = 4” thick Mild Stee! : 
plote being rolled to 8 diameter ¥ 
half section rings 





JOHN S. YOUNG & CO., LTD. 


MARYVILLE AVENUE, GIFFNOCK, GLASGOW. 
Telephone : Giffnock 1101 (6 lines) Telegrams : *‘Stedmacs,’’ Giffnock, Glasgow 
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IGGS 


CHAIRMAN WALTER F. HIGGS M.1.E.E 


BIRMINGHAM 6 ENGLAND 


Totally-enclosed Fan-cooled Motors 






To British Standard Dimensions 


ALL RATINGS EX STOCK 
COMPETITIVE PRICES 





OTHER MOTORS UP TO 1,000 H.P. 
AT SHORT DELIVERIES. 


AGENTS AND BRANCHES COVER THE WORLD 
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MAYBACH 
POWER 
MADE IN 
BRITAIN 


Typical of the MD range of 
engines is this Type 650 12 
cylinder supercharged model with 
cylindersarrangedin‘ V formation. 


a Railway Traction 220-2,000 B.H.P. 
Industrial Plant 220-1,750 B.H.P. 


Marine 220-3.000 B.H.P. 


Armstrong Siddeley have the exclusive manufacturing and selling 
licence in the United Kingdom for the world-famous Maybach MD 
range of In-line and ‘V’ form diesel engines. These diesels range from 
4 cylinder engines of 220 hp to 16 cylinder engines of 3,000 hp. They 
have an outstanding record of performance and reliability over millions 
of miles on railways throughout the world, and are widely used for 
marine propulsion and industrial power generation of all kinds. 


ARMSTRONG SIDDELEY MOTORS 
ARMSTRONG SIDDELEY Coveny, Cagient 


MiayGadys ENGINE BUILDERS TO THE WORLD 


DIESEL ENGINES 
MEMBER OF THE HAWKER SIDDELEY GROUP 
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Comprehensive Engineering Services 


== 


/\\ baer 2, 
= 


— 


RADIOGRAPHIC SERVICES 


390 AUSTRALIA sOoOuTH AFRICA 
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1938 I.C.1. supplied John Dale Ltd. 
with a mechanised trichloroethylene 
degreasing plant, to give cold liquor and 
hot vapour treatment, for cleaning light 
aluminium impact extruded containers. 
Work baskets were fed through the plant 
on a double chain conveyor (see illustration). 

















1957 LCL. supplied a second plant, similar to the first, but giving boiling liquor instead of 

cold liquor treatment. Heating is by a choice of steam or electricity. An interconnected 

still purifies the solvent. Baskets are now emptied and recharged in about 30 seconds. P 
The hourly throughput is from 35-40 basket loads, each holding some 4 cu. ft. of containers. 3 


IMPERIAL CHEMICAL INDUSTRIES LTD., LONDON, 8.w.1 
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The superior design of these products is the 
result of prolonged research and development. 
They are far in advance of similar tools of 
comparable price and much faster speeds and 
feeds are achieved with the cutters. 

Please write for leaflet No. 11 ‘“‘An Advance 
in Milling’’. 





* 


— SAMUEL OSBORN & CO., LIMITED 
arena CLYDE STEEL WORKS - SHEFFIELD 


Fine Steelmakers - Steelfounders - Engineers’ Toolmakers 
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RAILWAY MATERIAL 
MINING EQUIPMENT 












































IRON and STEEL - PLANT and MACHINERY ) 


RAILWAY MINE & PLANTATION 
EQUIPMENT LTD. 


IMPERIAL HOUSE - DOMINION STREET - LONDON €E.C.2. 
Telephone: MONarch 7000 (20lines) - Grams: Minplan Ave.london. - Cables: Minplan London. 
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Guaranteed performance of 


VOKES 
K600 
KOMPAK 


FILTER 


tested in accordance with 
B.S.2831 


, The K.600 KOMPAK, when tested in accordance with BRITISH 
STANDARD 2831, and using the highly penetrating test dusts as 
specified, showed the following efficiency :— “ 
Against Aloxite 50—95% Against Aloxite 225—93% 





Economical in first cost, an added advantage of the K.600 is the 
ease of replacement of the used filtering medium. 


%& When specifying your filtration 
requirements we strongly recom- 
mend that you request test 
information against B.S.2831. 





THE MOST WIDELY USED AIR CONDITIONING FILTER IN THE COUNTRY 


VOKES LTD - GUILDFORD - SURREY 
Telephone : Guildford 62861 (6 lines) Telegrams and Cables: Vokesacess, Guildford, Telex Telex: 13-535 Vokesacess, Guildford 


Vokes Australia Pty. Ltd., Sydney Represented throughout the World 





v.308 
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STRATFORD LONDON 


titanate 


UNIVERSAL RELIEVING LATHES 


MODEL “R” 
BUILT IN TWO SIZES FOR CUTTER DIAMETERS 4 AND 9 INCHES 


The Finest Lathe in its Clads 








Hyster manoeuvrability speeds up unloading 


in the holds of Harrison Line Ships. 
photo by courtesy of Thos. & Fas. Harrison Ltd. 





The Harrison Line operates a modern cargo fleet of 41 
ships on regular runs to the West Indies, the Spanish 
Main, Mexico, South and East Africa. 
Speedy unloading and loading, so vitally important, is 
provided by seven Hyster xA-60 fork lift trucks and 
four Hyster Karry Kranes, at Liverpool. = 
Working both on the dockside and in the holds, the faster i i 
lifting and faster travel speeds of Hyster are a tremendous Ea) # STER 
help in achieving a much quicker turn round of ert 
Harrison Line ships. ase ~~ — 
If faster handling at lower cost is your problem please SPEEDS \ *} 
; gy 
get in touch with the nearest address below. e 


| FOR THE HARRISON) \LINE 


HYSTER HANDLING EQUIPMENT 


moves more for your money 





e. 


sold and serviced by FRED MYERS 

24 Bruton Street W1 GROsvenor 723} 

Little Warley Brentwood Essex Herongate 251 
Maidenhead Road Windsor Berks Windsor 1913 
Chart Road Ashford Kent Ashford 1771 
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TAYLOR 


Multiple Disc 
CLUTCHES 


Resiliency, sensitivity, ease of control 
and the ability to perform continuous 
heavy duty without frequent adjust- 
ment, make Taylor Multiple Disc 
Clutches a popular choice for machine 
tool, piant, civiland heavy engineering. 
Such characteristics are ensured by :— 
Heat treatment and total enclosure of 
all operating parts; positive locking; 
single point adjustment and precision 
manufacture on modern plant. A 
Taylor Clutch is a self-contained unit, 
easily assembled, quickly fitted and 





15 


FTHE ENGINEER 
Powerful, 
Positive, 
Safe... 





The illustrations show a 
typical application. The 
Reid Gear Co., Lted., re- 
quired a powerful, sen- 





THE MODERN EASY WORKING 





sitive and completely 
trustworthy clutch unit 
for their cwo-speed re- 
duction gear, to transmit 
the enormous effort 
applied in actuating the 
emergency sluice gate on 
a Scottish Hydro-Electric 





LIGHT-WEIGHT GEARED BALL 
BEARING SCREW LIFTING JACK 
TYPE B.B. 140. 
CAPACITIES 15-75 TONS 










Write for 





Project. The teatures mentioned above qualify 


Taylor Clutches to satisfy such exacting de- 


list B.B.2/1 





produced to perform many years of 
strenuous work. 


TAYLOR INDUSTRIAL CLUTCHES 


mands because they constitute the very 
ingredients of strength and reliabil 
choice was a Taylor Multiple Dise 





14) d 4 x v are 










TROWS UPPER WORKS - CASTLETON ° LANCS. 












(LIFTING APPLIANCES ITD, 


RYLAND STREET WUKKS, BIRMINGHAM 16. Tel: EDGbaston 3508-9 Grams: ‘OLDENS, B’HAM.’ 


























B. ARE WAR Scientific Welding salvaged 
Giant Shearing Machine 


The owners of a big shearing machine were faced with a critical situation when the 4-ton | 
body of this machine was broken in two places. They had two alternatives—should they 
(1) Sanction the expense of a new machine or (2) Ask Barimar to repair the broken 
body of the present one ? The firm decided on the sensible 
thing—Barimar was asked to put the casting right again. This 
was done “* in double - quick time and at far less expense.” 





- 





“Selina nenuw 


as 


The damage was extensive, as the illustra- 
tion shows ; two large pieces were broken 
away, and the meta! was up to 4 inches 
thick. The fractures were several feet 
long, and the broken pieces had to be 


} 
1] 
| 
i 
| 
| 





replaced exactly in position, strongly 
welded. Various parts of the casting were 
also re-machined with great accuracy 
The welding completed, the casting was 
rigorously tested for strength, and finally 
tagged with the famous Barimar Money- 
back Guarantee 


The repair was urgent, for this was a 
“key ’’ machine employed by the owners 
—a firm of iron and steel merchants—to 
cut large sections of metal to size. The 
repaired casting was returned to them by 
Barimar in record time, thus avoiding a 
serious hold-up in the deliveries of their 
steel orders. 


This four-ton job is a_ typical 
example of the Barimar Scientific 
Welding Repairs Service. In cases 
where it is difficult to transport 
damaged machinery, Barimar Flying 
Squads will tackle repairs on the site, 

any time, anywhere—reducing hold- 

ups to the minimum. 





BARIMAR is at Industry's 
service day and night, and 
alsa the engineers’ dependable stand-by in emergency. 


ARIM AR Barimar House, 22-24, Peterborough Road, 
TxD. 





FULHAM, LONDON, S.W.6. 


Telephones : RENown 2147-2148. (Night) 2148. Telegrams ; ‘* Bariquamar, Walgreen, London.” 
7 a 1o - BIRMINGHAM, 12: 116-117, Charles Henry St. Telephone: Midland 2696. NEWCASTLE UPON TYNE, 1: 64-66, The Close. Te 21055 
BRAN CH A DDRESSES : MANCHESTER. 13: 67, Brunswick St., Ardwick. Telephone: Ardwick 2738. GLASGOW, C.2: 134, West George Lane. Telephone : es 4709 


























BARIMAR— The World’s Scientific Welding Engineers 
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STANDARO 
POWERED WINCHES 
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This is a range of standard-designed powered 

winches based on data collected and analysed from 

a large number of purpose-built winches. 

Once it was thought impracticable to evolve a standard range 

of winches of this type, but now Richard C. Gibbins & Co. Ltd. 

have developed such a standard range—covering direct loads of 10 cwts. 

to 7 tons, and catering for mean rope speeds from 10 to 300 feet per minute. 

An example of the economies effected by standardising design and production 

line methods of building, is a winch designed for a direct load of 30 cwts., and which 
provides a mean rope speed of 50 feet per minute—the cost of this winch is only £286. 
This is a remarkably low price for a winch built to such a specification, and which 
incorporates so many features common to purpose-built winches of much greater cost. 

Price list and specifications can be obtained on request. If you wish to discuss the performance of 
these winches, we should be glad to arrange for one of our engineers to call upon you. 


RICHARD C. GIBBINS & CO. LTD. 


BERKLEY STREET, BIRMINGHAM I. Tel: Midland 6183/4 
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BTR Industrial Hose 
off the shelf supply service 


There are BTR Industrial Hoses for nearly 100 different applications, 





each specially tailored for its particular job and al) ready for you ‘off-the- 
peg’ at: 6 Star Rd., London, W.14, phone Victoria 3848 ; Marshall 
House, Marshall St., Birmingham, phone Midland 4602; Broughton Bridge, 
Blackfriars Rd., Manchester 3, phone Blackfriars 7803; 26 Kingston 
St., Glasgow C5, phone South 2782; and distributors 


throughout the country. 


INSTALLATIONS 


Small skip hoist electric- 
ally operated handling 2 
cwt. sacks of soda into a 
storage bin with a bottom 
discharge outlet to a lower 
floor. 


BTR Industries Ltd 


BRiTisn THERMOPLASTICS a RUBBER MANUFACTURERS 


HERGA HOUSE. VINCENT SQUARE, LONDON S.W.1 ENGINEERS IM RUBBER 


NORRIS BROS. LTD. 


) alan} aunilat , 
have teams avatiabie 


ELEVATORS 


CONVEYORS 
OF ALL TYPES 


RUNWAYS 
STEEL BUNKERS 
STRUCTURAIL 
STEELWORK 
COMPLETE 





DESIGN, DETAILING 
and- DEVELOPMENT 


MOULDED 


Aeronautical Engineering 
Chemical Plant 


RUBBERS SERVICE § 


The Dainite technical staff welcome 
problems of rubber mouldings and 


The Dainite Service 
means individual at- 


apply over 60 years’ experience in @ tention, sound advice 


design and manufacture. Fully A.1.D. 


and A.R.B. approved. 


THE HARBORO'’ RUBBER CO. LTD. Dainite Mills, Market Harborough. Telephone 2274 6 


and thoroughly de- 
pendable components 


| 


Electrical Engineering 

Mechanical Engineering 

Mechanical Handling 

Nuclear Engineering 

Plant Layout 

Production Tooling 

Servo Mechanisms and 
Automation 

Special Machines and Projects 

Structure and Reinforced 
Concrete, etc. 





53 VICTORIA STREET S.W.1 
~— TEL. ABBEY 6132 - 


Py 


HANDLING PLANTS 


FOUNDRY 
MECHANISATION 
CRANES 


BROADWELL 
ENGINEERING LTD. 


TIVIDALE STREET 
TIPTON, STAFFS. 
Telephone: TIPTON 2641 
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STURTEVANT 


PNEUMATIC CONVEYING 
SYSTEMS 


. . Offer outstanding advantages in 
conveying dry powdered or granular matevial. 


Materials are : 
Conveyed in any direction. 
Kept free from contamination. 
Cleanly and safely handled. 





FACTORY 


EQUIPMENT | | 
Plants large and small are installed to cut handling costs 
EXHIBITION to a minimum. 


EARLS COURT 


APRIL 7—17, 1959 Further particulars of 
Sturtevant Pneumatic Conveying 
may be obtained by writing to 


our reference D/101/EBW 








xt, LONDON, E.C. 4. | 





R ANT ENGINEERING CO. (AUSTRALASIA) LTO. 400 SUSSEX STREET SYDNEY NS.W 





2 QUALITY 4 
WELDING — THE BEST OF 2 
DEMANDS 


FIRST CLASS WORKMANSHIP 


frown :cn: 


: 
lhl aa 


‘TELEGRAMS ‘PLOWRIGHT’ 


os | 


Londo» Office : 197 Knightsbridge, S.W.7. 
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.) 
Day, 





Hollerit 
plus y 


On 30th January, The British 
Tabulating Machine Company 
Limited and Powers-Samas 





we Accounting Machines Limited 
i 1 merged under the name of 
— International Computers and 
’ Tabulators Limited. 
: This Company (I-C-T for short) 
- is now Britain’s largest 4 
manufacturer and distributor of “a 
data-processing machinery. - 


Its operations will be world-wide. 





International Computers and Tabulators Limited 





20 THE ENGINEER Feb. 13, 1959 


HAWKE 944 go round he world * 


Hawke Compression Type Glands and Sealing Boxes 
are used throughout the world. Recommended where armoured cables 
are used and where flameproof installations are required. Specified for oil 
Refineries, atomic power plants, and all hazardous areas. !n regular use by 
Government Departments, the Central Electricity Authority, the National 


Coal Board, Chemical Industries Oil Refineries and Steel Companies 


* DURGAPUR Steelworks, INDIA, has specified standard 
Hawke cable glands (specially treated) 7/G3, 8/G3, 9/G3, G/II 


HAWKE CABLE GLANDS LTD. 


Ashworth St., Denton, Manchester. Tel: DENton 3868/9. Telex: 66-135 

















PERFORATED METALS FQ» 


—— 199 D> 


oh —_—. 


LABORATORY 
ANALYSIS 


The analysis of COAL is our first consider- 
ation, as in many industries it is the chief 
item of expense. Consult us for analysis 
of MINERALS, ORES, OILS, 
METALS, ALLOYS, WATER, etc 









SAVING 

























ES) 1645 


ao all 


HAYLE, CORNWALL Tel. Hayle 3213 


We invite enquiries 


WEST HAM TESTING LABORATORY... Mocs 


BAYTHORNE HOUSE, GORDON STREET, PLAISTOW, LONDON, E.13 


SIsOduld TTY 















Installed at the New 
Ford Motor Company Limited 
factory at 
Dagenham - Essex. 

These photographs were kindly supplied 
by The Ford Motor Company Limited, 
to whom our acknowledgments and 
thanks are due for permission to publish. 


THE FARRAR BOILERWORKS LTD. NEWARK (Notts) ENGLAND 


TELEGRAMS FARRAR NEWARK 1143 OEE of x 2 oe * TELEPHONES NEWARK 1143-4-5 
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Powers- 
Samas 
plus 


On 30th January, Powers-Samas 
Accounting Machines Limited and 
The British Tabulating Machine 
Company Limited merged under the 
name of International Computers 
and Tabulators Limited. 

This Company (I:C:T for short) 
is now Britain’s largest 
manufacturer and distributor of 
data-processing machinery. 

Its operations will be world-wide. 





International Computers and Tabulators Limited 
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AT HIGH TEMPERATURES... 


IMONIC DS 


The flare stack is one of the items of plant that the oil refinery engineer 
would like to fit and forget. Unfortunately, the severe conditions at the tip 
where waste gases are burned present considerable difficulties which 

put a limit on life. The temperature of the flare tip varies with the volume 
of gases exhausted, their calorific value and the temperature and velocity 

of the prevailing wind. These conditions are aggravated by the tendency of 
the flame to sweep downwards around the outer lee side of the tip. 

From the fact that even from the ground it can be seen to be glowing red, 

it is believed that at times the temperature may reach 800 C. Asa result of trials 
with various materials at the B.P. Group’s Llandarcy refinery, Nimonic DS 
was selected for a new design of flare tip. This nickel-chromium alloy 

has good resistance to both oxidizing and reducing atmospheres and retains 
much of its strength at temperatures up to 960 C. 








WIGGIN NICKEL ALLOYS 

Full details of these flare stack tips are given 

in No. 42 of our technical publication, Wiggin Nickel Alloys. 
Please write for a free copy. 








After trials with various materials, 


Nimonic DS was specified for this new *Nimonic’ is a Registered Trade Mark 

design of flare tip, fabricated by Welding 

Technical Services Ltd. to the design of 

the British Petroleum Co., which is the 

toarataceimcae™  @S HENRY WIGGIN & COMPANY LIMITED 
———— WIGGIN STREET - BIRMINGHAM ; 16 TGA HTI4 














rneres « Dig Difference 


between this and any other 








oe eee 


LAST 20 to 50% Cease 


LONGER... vet priced no 
higher than ordinary belts 


sf 
Fd 
aae? a 


ee 
* LC wceenceoet* eocc*™* 


oe2ee 
«eeeee? 
eee? 


TEXROPE 


Grommet VY.Belits 


ALL BRITISH 
TEXROPE GROMMET FRANK & CO LTD 


“muse” WIGGLESWORTH 
MANUFACTURED 


AND SOLD ONLY BY 


SHIPLEY YORKSHIRE 


"Phone : SHIPLEY 53141 
Grams : CLUTCH, SHIPLEY 
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Hollerith plus Powers-Samas plus 


caval CYT. 


On 30th January, International Computers and Tabulators Limited (I-C-T 
for short) became Britain’s largest manufacturer and distributor of data- 
processing machinery. 

In this Company, Hollerith has been strengthened by its association with 
Powers-Samas—and Powers-Samas similarly strengthened by its association 
with Hollerith. These two Companies established the punched card industry 
in the United Kingdom and have remained in the forefront of world develop- 
ment in the data-processing field. 

What advantages can I-C-T fairly clam? Among others: 

The ability to make available a wider range of punched card and com- 
puting equipment. 

A pooling of the wide variety of experience—so years for Hollerith, 
43 years for Powers-Samas—in mechanising statistical and accounting 
procedures and in contributing to scientific management at home and 
overseas. 

The more effective deployment of research and development resources. 

On the formation of I-C-T, The British Tabulating Machine Company 
Limited and Powers-Samas Accounting Machines Limited pay tribute to the 
very large number of users of their equipment in Government, Local Authority, 
Industry and Commerce, at home and overseas, with whose support the 
Goodwill of both Companies has been firmly established. I-C-T is proud to take 
over this Goodwill, and assures both present and prospective users that it will 
be as strenuously guarded as in the past and strengthened in the future. 


INTERNATIONAL 


ICT COMPUTERS AND 


TABULATORS LTD 


REGD. OFFICE: 17 PARK LANE, LONDON, W.I (HYDE PARK 8155) 
OFFICES THROUGHOUT THE UNITED KINGDOM AND OVERSEAS 


All the resources of Hollerith and Powers-Samas 





23 





THE ENGINEER 


REYNOLDS 


STEER t Taw 


REYNOLDS TUBE CO LTD 


Feb. 13, 1959 


in an industry is the use of ideal materials. 
Foremost material is seamless steel tubing 
light, strong, amenable to many industrial 
processes. Plain tubing, manipulated tubing, 
or tubular assemblies, by REYNOLDS, 

the “* key” manufacturers, help production 
and make a lighter, stronger, more efficient 
product. 

Unlock more information by writing to 
Reynolds today. 


TYSELEY BIRMINGHAM 11 @) 








All Crane Malleable Iron Pipe Fittings 





The searching tests given to every individual fitting and 
union at the Crane factory ensure the consistent high 
quality of these well-known products. Their good ap- 
pearance, clean finish and dependability have long 


earned them the confidence of the most exacting buyers. 


Plain and Banded Pattern Fittings 

All Crane Malleable Iron Pipe Fittings have taper 
threads and are manufactured to British Standard No. 
143. They are available in plain and banded patterns 
with either black or galvanized finishes. Sizes (equal and 
reducing) ¢” to 6”. 

Ali iron, Railroad, Navy Pattern and Flat-face Unions 
There are four types: Iron to Iron; Bronze to Iron 
(Railroad) and Bronze to Bronze (Navy)-——all with 
spherical seats; and Flat-face gasket type. All have 
British Standard taper threads. Sizes 4” to 4”. Write for 


full details. 


CRANE 


VALVES AND FITTINGS 


& 


CRANE LTD., 45-16 RED LION COURT, FLEET ST. 
LONDON, E.C.4 WORKS: IPSWICH 


Branches: Birmingham, Brentford, Bristol, Glasgow, London, Manchester Re 





' SS i hy 
ne 


and Unions are individually tested! 


No. 271 Union (Female) 
SS 





j 


; 

















Feb. 13, 1959 THE 


sive NEWTHERM 

your toughest — 
insulation 

assignment 


Newalls (Reg’d Brand) NEW- 
THERM Calcium Silicate 
insulation is the finest answer 
































vet to many of industry’s heat in- 
sulation problems. Strong and rigtd, 
Newtherm withstands rough hand- 
ling in transit and erection, 
with negligible breakages 
even during transport to 
remote sites. Exceptionally 
light, Newtherm can _ be 
applied in difficult situations 
with ease — even the largest 
sections being manageable in 
one hand. Motsture resistant, 
Newtherm retains much of its 
strength even when immersed in 
water, does not deform, and quickly 
dries, leaving its strength and 
thermal efficiency unimpaired. 
Easily applied, Newtherm offers 
a smooth surface and straight 
edges for speedy fitting, and is 
available in many standard sizes 
for immediate application. 








NEWTHERM Calcium Silicate is manufactured solely by 
NEWALLS INSULATION COMPANY LIMITED 


Head Office : WASHINGTON, CO. DURHAM, ENGLAND 
A member of the TURNER & NEWALL ORGANISATION 


Offices and Depots at : 


ENGINEER 


LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, BIRMINGHAM, 
BELFAST, DUBLIN, BRISTOL and CARDIFF. Agents and Vendors in most markets abroad. 








“ 
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Dont bury your head... 








. in the sand and take 

























a Pressure Gauge at its 
‘face’ value. Look for 
the name * P, & G.” and 
be certain of an instru- 
ment of quality--made by 
craftsmen for complete 
accuracy and depend- 
ability over years of active 


service. 


The range of P. & G 
pressure gauges includes 
many different types to 
suit most applications 
vacuum, combined, alti- 
tude, electric contact, 
differential, critical, 
duplex, diaphragm 


capsule, etc. 


Write for publication 
No. 85. 
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WINDMILL LANE 
BIRMINGHAM 


TUDOR WORKS 
SMETHWICK 









E 
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Wiley 


REGO. travg Marx 
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from Pole to Poie 
eS 


1. ROBINSON & CO. (GILLINGHAM) LTO., LONDON CHAMBERS, GILLINGHAM, KENT. TEL. 5282 
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Metrovick Welding Equipment 


- for Modern Engineering 


, 
Borg-Warner automatic transmission used on 
British and Continental cars is now produced en- 
tirely in this country. The fabrication of the 
hydraulic torque converter is an achievement 
which depended largely on solving a number of 
welding problems. Distortion had to be avoided 
because of the close dimensional tolerances re- 
quired in many components and only a small 
departure from true balance is permissible with 


METROPOLITAN -VICK 











the high rotary speeds employed in the converters. 
In addition, the economics of present-day produc- 
tion necessitated fast, automatic welding techni- 
ques. All of these exacting and important welding 
requirements have been met by the use of several 
different types of Metrovick automatic submerged 
arc and resistance welding equipments, including 
a number of machines specially designed for 
the job. 


ERS 


i 


An A.E.I. Company 


LEADING WELDING PROGRESS 
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1. After the hub of the impeller has been 
pressed into its shell, the hub plate is welded 
inside the shell using a Metrovick 600 kVA 
projection welder. 





THE 
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2. For welding the hub to the impeller shell 
a Metrovick submerged arc unit ‘is used. An 
essential feature of this machmMe is the electronic 


control of the:arc. 














Fabricating the 
BORG-WARNER 
HYDRAULIC TORQUE 
CONVERTER 











5. The completed clutch and flywheel as- 
sembly and the converter assembly are fitted 
together and then welded with a Metrovick 
submerged arc machine. This was specially 
designed for circumferential welds on Borg- 
Warner converter casings. 





6. After testing the assembly for leaks a Metrovick 
Archway Type multi-spot unit is used to attach 
the blower. Sixteen spot welds are made with four 
air-operated heads. Control is by thyratron timer 
and ignitron contactor. 

















3. After vanes have been inserted, a filler 
adapter drain plug is welded into the impeller 
shell. A counterbalance weight is welded on 
the diametrically opposite side. This is carried 
out on a Metrovick 150 kVA air-operated 
projection welder, automatically setting the 
weld time for each operation. 





4. The turbine assembly must be balanced to 
within 0.1 oz.-in. Balance is corrected by spot 
welding strip metal on to the vanes using a 
Metrovick 50 kVA portable machine. 


7. In the final balancing of the complete 
assembly this Metrovick 75 kVA portable 
spot welder is used for welding weights to 
the outer casing. The air-operated welding 
gun is mounted on a pivoting arm, balanced 
for ease of manipulation. 
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HARLAND and WOLFF LTD. USE 
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Our photographs by courtesy 0, 
Harland & Wolff Ltd., show only 
seven of the many cranes installed 
at their various works. 


As with so many other companies whose 
names have become household words asso- 
ciated with some vitally important industrial 
activity, Harland and Wolff Ltd.—the world- 
renowned shipbuilders and engineers of Belfast 
—continue to make full use of Morris Cranes. 
For you cannot afford to have other than 
dependable mechanical handling tools when you 
are building ships—or for that matter, in any 
Organisation where the lifting and moving of 
heavy loads is indispensable to production. 


Immense experience both in design and in 
application goes to the making of Morris 
Cranes, and not only that of the Morris 
Company itself, but that of its associate 
Companies also, for there are few overhead 
crane application problems which have not 
been met and mastered by Morris engineers. 























iteid 
iid 
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HERBERT MORRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND. 



























































INCORPORATING ROYCE LTD, & CRAVEN BROS. (CRANE DIVISION) LTD. 
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Burner 
















ae 
ce ee, 


Or 


Stoker? 





As combustion engineers with considerable 
experience, IC are able to recommend and 
supply the most suitable firing equipment 
for coal, oil or gas to ensure the best 
possible use of your fuel. 


NAL COMBUSTION PRODUCTS LTD. 


NINETEEN WOBURN PLACE, LONDON, WCI. WORKS: DERBY 


INTE 






Member of Atomic Power Constructions Limited. One of the Five British Nuclear Energy Groups 
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at Skinningrove— 





Roughing mill using Railko 
bearings with billet in first pass. 








TOUGH JOB—TOUGH BEARINGS... 


At Skinningrove, as at many other leading steel works, Railko bearings have proved far more satisfactory 






where operating conditions are difficult than bearings of conventional materials. 






Why do Railko bearings do a better job? ... they are tough resin-impregnated fabric laminates specially 






moulded under heat and pressure to give specific properties depending on the work involved. Railko bearings 






have many advantages. They withstand extreme pressure and movement * have a high strength-to-weight ratio 






a high compressive strength * a low co-efficient of friction * can be lubricated with a variety of fluids 






in certain applications can be used without fluids * are resistant to acids and alkalis * have a low rate 







of wear * are easily machined * have excellent weathering properties. 






Railko bearings are now widely used by manufacturers in the steel, railway, aviation, 


engineering and chemical industries. Perhaps they can help you ? 






Write to us and we shall be glad to send you full technical details. 





Railko bearings help every industry—Land-Sea-Air 


RAILKO LIMITED (Railko 


TREADAWAY WORKS LOUDWATER : HIGH WYCOMBE BUCKS 









ett? 
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A mermmber »f the Birtietd Group 


fitt 






PHONE BOURNE END 1000 
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NEW Two-Stage Double - 
acting Stationary 
Air Compressor of 
Advanced Design 


Type L2000 


* COMPACT 
* HIGH EFFICIENCY 
* ALL-ROUND ECONOMY 


* COMPLETE 
RELIABILITY 






















The result of long research 
and development, the L 2000 
has been subjected to ex- 
haustive tests which have 
proved most satisfactory. 


Write for 
Publication 
No. 350 C.E. 


Type L 2000 deliveri 
Air per minute at 100 Ib. 


Air Compressors and 


*“BROOMWADE’’ Pneumatic Tools 


YOUR BEST INVESTMENT 










ENGINEER Feb. 13, 1959 


oe 
Racal 
Reproduced by kind permission of 


The North Eastern Marine Engineering Co. Ltd. 


Thirty-five years ago The North Eastern Marine 
Engineering Co. Ltd., installed a 144” Newall 
Measuring Machine. Although in daily use since that 

time, it has held within acceptable limits its initial 
degree of accuracy and, in conjunction with one of the 
latest models, continues to fulfil the precise measuring 


requirements of the Company. 


























TODAY 


Newall Measuring Machines are more streamlined 


-——more foolproof — more precise and the traditional 
engineering skill that has merited a testimonial to 
their quality and durability is rigorously observed 
throughout manufacture. Indispensable equipment 
for standards room or workshop, they are designed to 
measure to 0.00001” or 0.0001 mm and maintain an 
overall accuracy of 0.0001” per foot. 
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Heavy Electrical Plant 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


HEAVY PLANT DIVISION 
Incorporating the interests of BTH & M-V RUGBY & MANCHESTER, ENGLAND 
A 5364 





VALVE 
MOTORISATION 
by ROTORK 


Rotork electric actuators can be operated 
by push button, or automatically from 
any distance. 

he “junior '’ model illustrated (type 
1F) will operate any valve with a handwheel 
which a man can close with one hand. No 
modification to the valve is needed. 

A worm and spur type reduction gear 
box, grease packed and totally enclosed in 
a weatherproof case, is driven by a small 
universal type motor suitable for 200-250V. 
A.C. single-phase supply. 

Examples of typical sluice valve applica- 
tions are; $” at 2,000 p.s.i.,1” at 400 p.s.i., 
2° at 125 p.s.i., and 3” at 30 p.s.i. 

Full information about this and other 
Rotork actuators supplied on request. 


ROTORK ENGINEERING CO. LTD 
BATH - Telephone: 64558 


j 
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Rotary shaft seals for high speeds. Hair line lip contact 
and correct spring loading ensure minimum 

friction loss: Complete range of seals for shaft sizes }” 
to 10° ex stock. Special seal sections for pressure 
applications. 


METAL CASED OR 
METAL INSERT 
SEALS WITH 
GARTER SPRINGS 


All British Standard and pre-standard sizes ex stock 
in addition to a large number of non standard and 
American sizes. Pioneer flash free ‘O' Rings are 
ideal for static or slow reciprocating application 
over a wide range of pressures. 


PRECISION 
MOULDED 

‘O’ RINGS 
PRECISION 
GROUND 
RECTANGULAR 
SECTION RINGS 
tt. tte tha 


Ground to close limits on the outside diameter, 
Pioneer Rectangular Rings give perfect sealing 
on high pressure reciprocating applications. 


Whi Whe th with th th th Wh Whth ith Wi 


A special section Sealing Ring superior to ‘O’ 
on or Rectangular Rings on low pressure 
applications up to 600 p.s.i. Cannot roll or twist 
in the groove. Mair line contact sealing lips 
ensure low frictional resistance. Interchange- 
able with British Standard ‘O" Ring sizes. 


> Fs 


NU-LIP RINGS 


HYDRAULIC 
PACKINGS 
& WIPER SEALS 


Used as hydraulic and pneumatic Piston Seals, 
hydraulic cylinder or valve stem packings. 
Pressures up to 1,500 p.s.i. Six types are 
available in a wide range of sizes. 


Pioneer Oilsealing & Moulding Co. Ltd. 


TELEPHONE: WYCOLLER 47! (8 lines) 


COTTONTREE WORKS, COLNE, LANCASHIRE 





isis drawing table fitted with Isis 
drafting machine. 


Isis studio drafting machine on Isis tubular stand. 
This is a light-weight precision 
machine for smaller sized boards 
up to 42” by 29” 





Isis drawing table fitted with 
parallel motion straight edge. 
—" 


o~N 


DRAFTING MACHINES & 
DRAWING TABLES 


ISIS Drafting Machines are now fitted 
with improved Protractor heads, the 
special features are fully explained 
in our ISIS catalogue, which will be gladly 
sent on request. The ISIS Drawing 
Tables are in complete balance at any 
height or inclination of the board. 


We are distributors of Drawing Instruments of quality 
J W. SM ei. ico) 


DRAWING OFFICE SUPPLIES AND EQUIPMENT 


36 & 41 QUEENS ROAD, COVENTRY » 


ARISTO 


slide rules of precision 


Grams : ‘ISIS’ Coventry. 
Tel : Cov. 62058-9. 
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OF NEW, REBUILT 
AND SECONDHAND MACHINERY 



























































Wards are the people to go to for modern machinery. 
Four large depots handle continually changing stocks of Machinery Showrooms also at : 
new, rebuilt and secondhand machines. Your require- 

ment is most likely in stock now, ring, write, or call THAMES ROAD, SILVERTOWN 








fat the nearest depot, or send for the ALBION LONDON, E.16 
MACHINERY CATALOGUE-—1t will give an idea how PHONE: ALBERT Dock 2841 
big and comprehensive is the range WARDS can offer. GIANT'S WHARF 





BRITON FERRY 


THOS. W. WARD LTD sins pemeaaaoten 


FORE STREET, SCOTSTOUN 







ALBION WORKS -«< SHEFFIELD GLASGOW, W.4 
PHONE; SCOTSTOUN 3083 
PHONE: 26311 (22 LINES) GRAMS: FORWARD SHEFFIELD Cisedn Wateatinmas Cipiaaie 











LONDON OFFICE: BRETTENHAM HOUSE, LANCASTER PLACE, STRAND, W.C.2 
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SMITH cranes 


= — Wo the fob BET! 


the newest forms of _ 


power and are serving 















the biggest names in 





industry, both in the || 
United Kingdom and | 





overseas. Typical of | 
Smith's modern produc- 
tions is this 25-ton 
diesel-electric shunting 


crane, supplied to the 





Distington Engineering 






Ce. Ltd., shown 





manoeuvring a large unit 







of tunnelling mechanism. 











A Smith 5-ton diesel shunting crane operating a ring 
discharge grab to unload from railway wagons at the 
United Glass Bottle Co. Ltd., St. Helens. 


Y i A 4 


4 


THOMAS SMITH & SONS (RODLEY) LTD - CRANE & EXCAVATOR WORKS - RODLEY 
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W. E. Sykes Ltd.—specialists for more 
than 30 years in the design and 
manufacture of machines and tools 
for gear production—invite a closer 
look at the model VIOA gear shaper. 
External and internal spur gears, 


helicals, sprockets, serrations, racks, 
ratchets and many intricate profiles 
can be produced by this versatile 
machine. The precision model 
VIOA will generate with extreme 
accuracy gears up to 8 inches 
in diameter and from 

12 to 64 D.P. Tooth to 
tooth and total composite 
errors are guaranteed 

to be within the Admiralty 
Class | specification 

* Precision Gearing for 
Control Systems ’. 

Fullest details and 
descriptive literature 

are freely available, 

together with the 

experience of the Sykes 


Technical Advisory Service. 


PRECISION 
GEAR SHAPERS 





W. E. SYKES LTD - STAINES - MIDDLESEX - ENGLAND 


and associated companies 

Sykes Tool Corpn. Ltd., Georgetown, Ontario, Canada. 
Sykes Machine & Gear Corpn., Newark, N.J., U.S.A. 
W. E. Sykes Ltd., Mascot, Sydney, N.S.W., Australia. 
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WHEN THE 
CALL IS FOR 
QUALITY... 










* GALL 


CARY 
MWonchettr 




















WILLIAM £. CARY LTD RED BANK MANCHESTER 4 
ENGINEERS AND FORGEMASTERS 


Telephone: DEAnsgate 7881. Telegrams: Carybank, Manchester. 

MAIN SCOTTISH FACTORY: BLANTYRE INDUSTRIAL ESTATE, HIGH BLANTYRE 

AND AT ABERDEEN DUNDEE CARLISLE SALFORD STOKE-ON-TRENT 
COVENTRY AND LONDON. 
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ALLEARE 


ANNEALED IN THE MOST MODERN 
GASEOUS DECARBURISING PLANT 


Excellent Physical Properties 
From: 


PLATT MALLEABLE CASTINGS LTD. f= 
CLIVE FOUNDRY. LEAMORE - WALSALL 


FLAMEPROOF ttectro mecHanicaL 
BRAKES 


A.C. 
and 
D.C. 


ELLISTON, EVANS 
& JACKSON, LTD. 





















Better than New 
with a.... 










BRITISH WIRE THREAD INSERT 
PRECISION MADE in CARBON STEEL 
for ALUMINIUM and MAGNESIUM, 
We aiso make Stainless and Bronze for 
other applications. 

















CROSS MANUFACTURING CO. (1938) LTD. LONDON 
Tel: Combe Down 2355-8 BATH, SOMERSET Grams: Circle, Both AND 
Specialists in JET ENGINE LABYRINTHS, CIRCLIPS, SPRING BRIDGWATER 


WASHERS, SPRINGS, esc. 

















turbines 
for— 


Alternators 

Fire pumps 

Land drainage and salvage pumps 
Hydraulic pumps 

Ships’ generators and auxiliaries 
High speed motor boats 


Air compressors 


«2. 2 45/60 hp. Ventilating fans 
aa a par Propeller turbine for light aircraft 
mor erhanitbrna for several alternative 
reduction gears for Aircraft H/F generators 
all portable and 
other power re- Also available as an air compres- 
quirements. 
sor, for ventilating and heating 
These hand-started turbines are without electrics, will burn diesel oil, 
paraffin, or petrol without alteration, have the highest power/weight ratio of purposes, and for processes where 


ll gas turbine, and need virtually no maintenance. 
“There as ducting, and for higher powers multiple installations of the basic 


turbine unit can be built up. required. 
Please write for further particulars or demonstration 


DAVID BUDWORTH LTD. - ENGINEERS - HARWICH - ESSEX - TEL 116 


a large supply of hot air may be 
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“ 


Light allovs in all wrought forms 


i The large scale production of the special magnesium alloy used 
5 * to make the fuel element cans for Calder Hall was the result of 
collaborative experimental work by Birmetals Limited and the 
United Kingdom Atomic Energy Authority. 
‘ ; Similar collaboration between Birmetals, the U.K.A.E.A. and the 


» . 
commercial constructors of nuclear power plants is ensuring con- 


tinued development in this and other allied metallurgical fields. 


BIRMETALS LIMITED : WOODGATE WORKS : BIRMINGHAM 32 


BM 221 









And at: 


THE ENGINFEFER 


Choose 


from 


5000000 


Stocks of 
Machinery 


SONS AND COMPANY LIMITED 
BRITAIN’S LARGEST PLANT & MACHINERY MERCHANTS 


MACHINE TOOLS, SHEET METAL MACHINERY, BOILERS, POWER PLANT, 
ELECTRICAL EQUIPMENT, HYDRAULIC PLANT, RUBBER AND PLASTICS 
MACHINERY, PROCESS PLANT, CONTRACTORS’ PLANT, MOBILE CRANES, 
LIFTING AND MECHANICAL HANDLING EQUIPMENT, CONTRACTORS’ TOOLS 








WOOD LANE, LONDON, W.12 STANNINGLEY, NEAR LEEDS 
Tel: Shepherd’s Bush 2070. Grams: Omniplant, Telex, London. 


Tel: Pudsey'2241. Grams: Coborn, Leeds. 


SUNBEAM RD., LONDON, N.W.10 
Tel: Elgar 7222/7 


see 


Kingsbury (Nr. Tamworth) - Manchester * Glasgow * Swansea - Newcastle - Belfast - Sheffield - Southampton - Bath 


Feb. 13, 1959 














Feb. 13, 1959 THE ENGINEER 


Semi-Automatic Single Column Vertical Turret Lathe 
for sixty-sfage programme 








SCHIESS AKTIENGESELLSCHAFT DUSSELDORF 


. LTD, BIRMINGHAM 


E 
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te | 
=| Reve)" | 85: 


Little Barford ‘B’ Power 
ee } Station. ‘Outdoor 


a tl iti : 
. | installation of 
> 2 boilers”. 


ae, 





announce the 


— & EAS } 
, Pi & Ht Hak \\\\ oe 8 ‘Panel wall construction 
; i} \\ \ = on site for one of 6 
- I ie ’ boilers”. 


Drakelow Power Station. 
“Drum lift for one of 
3 boilers”. 





by 


<< FOSTER WHEELER 


Metallic coatings on 
metallic bases. ici i 
mianinin Sonics for the Central Electricity Generating Board. 
on metallic bases. 
Metallic coatings 
on non-metallic bases. 





IMPARES 
Hardness of stee!. 
Grades of alloys. 
Grades of steel. 
LOCATES 
Surface cracks in metal 


and many other measuring a 
G - vi +Y - 
and detection uses 4 Northfleet Power 


throughout industry. Af : nae 
. - - Station. ‘Tube 
SENSITIV\ ITY UP ro 0.0005” y ovoonaneseeY 
as j or one of 6 


for full scale readings on some materials. é : boilers”. 














For further information, send coupon for free booklet. You are also invited 

to seek advice from our techmtcal experts. 

= —_—_ a aoe — —o — sas —— = 

| 

' oo 1 . ? > od ‘ , | . , r , 
To East Lancashire Chemical Co. Ltd., IF YOU HAVE a 

Manchester. 

Please send me copies of booklets ** The Elcote 
"he Elceameoter™ The os G 

© The Elcometer”’ Thickness Gauge. problem that you think 


| the ELCOTECTOR 


| measuring or detecting 


NAME 
may answer, experi- 


ADDRESS 
ments will willingly be 


carried out by the man- FOSTER WHEELER LIMITED 


COUNTY ufacturers at all times. 


ef 
i sleancohn aa 


FOSTER WHEELER HOUSE 3 IXWORTH 


INDOOR $.W.3 
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Advantages 


]. ONE LEVER controls both oil and air, 
* keeping the ratio constant from maxi- 
mum to minimum firing rate. Easily and 
efficiently operated by unskilled labour. 








5 VARIABLE AIR, OIL VALVE COUPLING 

* allows selection of the correct air/oil ratio 
while the burner is running. Any ratio once 
selected remains constant from high to low 
flame. For extra-low flame see below. 





























2, RADIAL MOVEMENT allows burner to be 
* easily controlled in groups on one furnace 
instantly and accurately by shaft or cable. Manual 
or automatic control. 









6 EXTRA-LOW FLAME SHIELD provides reduced 
* air pressure to give a smaller stable low flame for 
special applications. 










3, QUICK-RELEASE inner assembly makes nozzle 
* cleaning a simple operation. 
Patent withdrawal latch overcomes sticky fuel oils. 


4. ANY FURNACE ATMOSPHERE selected at will and 
* maintained throughout firing range with uniformly high 
CO,. Often gives reduced fuel consumption of 10-20% 

when replacing ordinary burners in particular applications. 


Models 


PRN.1| cap 34 imp. gals./hr. Ge 
PRN.2 cap. 6 imp. gals./hr. ¥ 


, 









7, REGULATING SLEEVE allows adjustment of 
flame shape while the burner is in operation. 













&. ISOLATOR VALVE shuts off air supply when servicing 
the burner. An intermediate setting gives reduced air 
pressure for quicker, simpler lighting. 












PRN.3. (available shortly). 
PRN.4 cap. 30. imp. gals./hr. 


Particulars from: 


NU-WAY HEATING PLANTS LTD (Box A375) Droitwich 


and at London, Manchester, Newcastle, Glasgow, Belfast, Dublin, Bristol 
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FIRST IN THE FIELD—STILL IN THE LEAD 


% AUTOMATIC & HAND WELDING UNITS x POSITIONING EQUIPMENT 


% WIRES AND FLUXES x ELECTRODES & ACCESSORIES 







we AFTER-SALES SERVICE 








Complete -— 
Installations by 


UN 
LINCOLN 


For HIGH-SPEED production welding whether manual or automatic in appli- 
cation, LINCOLN offer a complete range of arc welding equipment and work- 
handling fixtures, each installation being designed in close co-operation with 
your own engineering staff to ensure that it is individually fitted to your 

Shown here is (above) a typical installation for pressure vessel and similar 
work incorporating the LINCOLN L.R.C Revolving Column and Retractable 
Boom, a Fully Automatic LINCOLNWELD B.10 Submerged Arc Welding Unit, 
and LINCOLN L.S.A.R. Self-Aligning variable speed Rotators. 

On the right is the LINCOLN 150 L.V.P. Variable Speed Positioner with a 
load capacity of 7} tons, which is particularly suitable for heavy plate fabri- 
cation using either automatic or hand welding techniques. Shown below right 
is €@ LINCOLN Seam Welding machine incorporating a LINCOLNWELD M.L.3. 
Remote Control Automatic Submerged Arc Welding Unit. 

For information on how the LINCOLN Complete Welding Installation Service 


can help solve your production problem please write to: 


The Automatic Division 


LINCOLN ELECTRIC 


COMPANY LIMITED 
WELWYN GARDEN CITY - HERTS - TEL: 920/4 4581/5 
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HEXAGON 
BIHEXAGON 
SQUARE 
BISQUARE 
IN ALL DRIVES 
HAND OR IMPACT 
















TOOL UP WITH Ete 


JENKS BROTHERS LIMITED, 


BRITOOL WORKS, 
BUSHBURY, WOLVERHAMPTON 





ENGINEER 






















































OVERHEAD + TRAVELLERS «+ ELECTRIC GOLIATH 
: RSHALL 7 
=| . MARSHA - * 
“| | FLEMING .: |: 
9 

~ ¥ e ya 
” 

O ps 
U m 
Oo > 

DELLBURN WORKS HOTHER WELL: SCOTLAND 

oul Telephone: Motherwell 50 Telegrams : “Deliburn” Motherwell oO 
LOCO STEAM: ELECTRIC GOLIATH - TRAVELLER 





















automatic screens 











FOR CONDENSER COOLING 
WATER -POWER STATIONS 
WATERWORKS - FACTORIES 
PAPERMILLS & TANWNERIES 
















PUMPS FOR AIR 
WATER & VACUUM 


-<<<< re en enw 


F. W. BRACKETT & CO. LTD. 


COLCHESTER Telephone: 3958 
P970 







potter eee 


I 
eee ee eee eee’ 





















Data Handling Equipment 


Not ( only 





complete 


instrumentation... 








a 
Relays [J 


Control Stations 


~) Controllers and 


= 


i 





Recording 
Control Stations 





rential 


a Data 
.._ Handling Equipment 
Potentiometri< [) Diffe 

Pressure Transmitters |_|} 


Transmitters 
Recorders 


Temrerature 


Differential 
Pressure Transmitters 





strip to your 


information on these products, piease 
attach this 
eX. 


hnical 
appropriate square, 


»w, Ess 





er heading and post to: Sunvic Controls Ltd., P.O 


1. Hari 


An A.E.1. Company 


lett 
Box 


F 
tick the 
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" CASTINGS 
ia 
ALL TRADES 











~| SUPERHEATERS 
|| FOR LANCASHIRE BOILERS 


| \ Are you interested in getting 
greater efficiency and, at the same 
y time, saving on your fuel costs ? 
I If so we invite you to consult us. 
| Sugden Superheaters can be fitted 
with full damper control. They 
are suitable for all industrial 
purposes and can be fitted to all 
types of Shell boilers. 
Sugden Superheaters are 
of particular value where 











G:-CLANCEY LID. ed Ta, 
BELLE VALE: HALESOWEN T. SUGDEN LIMITED 


TELEPHONE: CRADLEY HEATH - 694lI - 2 -3 MOSLEY ROAD, TRAFFORD PARK, MANCHESTER 17 


Telephone : TRAFFORD PARK 2520 

















Large Lathes ponots ra 
for All Purposes ——Wrrss'ires 


ROLL GRINDERS. 
HORIZONTAL BORERS. 


CRAVEN. LY, 







4 
a @.. eid 
PA ea + ake P 4 a a 
ery * ; . ae by eS) . \ = : , A 
 F SRay _ ; 5 ee a ie % 


en 





43/68 in. CENTRES BREAK LATHE 
by Courtesy of 
Robert Jenkins & Co. Ltd., Rotherham. 











~~. 





CRAVEN BROTHERS (MANCHESTER) LIMITED 


VAUXHALL WORKS - REDDISH - STOCKPORT - ENG. 


———— i". 
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of contest... 


The controls of the Peckett Diesel 


* ee | 
DM tf) eee 
Locomotive are easy to handle—no 


ay ; , special manipulation of throttle or 
> , ss clutch is required for gear changing. 





























~ The various control levers have 
been carefully grouped for 
maximum convenience and are 


duplicated on either side of the control desk. In conjunction with the 
extraordinary all-round vision from the fully-enclosed cab, this simplicity 


London Representatives: greatly minimizes fatigue and mental distraction, and ensures the fullest 


Ferguson, Palmer & Kefford, Locomotive House, Buckingham Gate : . 
London, $.W.| Tel. ViCtoria §278/9 output from driver and locomotive. 


PECKETT & SONS LIMITED, ATLAS LOCOMOTIVE WORKS, ST. GEORGE, BRISTOL 5. Tel: 65-5346. ’Grams: ‘‘Peckett”’ Bristol 

















Three wells and no more water worries for 
the owners—if each well has its Beresford 
Submersible pump installed below 
water level, quietly and efficiently 
providing all the water required, for 
little more than Id. per 1,000 gallons. 
They’re ideal for automatic 
operation, are made of non- 

corrosive bronze and stainless 

steel, occupy no surface 

space and cause no nuisance. 

They are, in fact, the ideal 

modern pumps for domestic, 


agricultural and industrial 4 = 
water supply, particularly for 5 .j all descriptions 
use in deep wells and bore- ; Zi 2 ¢ 


holes. May we send you j j in alloy and Car bon Steels 3 


a copy of descriptive - 
leaflet P.G.300 ? | (all heat treatment facilities) 





te: 





submersible § T. S FORSTER & SONS LTD 
: (The Corerereft Group of Companies pumps FORGEMASTERS AND ENGINEERS 
ce en an 33 ' COPPERAS BANK FORGE, SUNDERLAND 


Branches and Agents throughout Britain and overseas : . ’ ‘ 1 
8N.23 TEL: 2876 GRAMS ‘FRAMES’ S’LAND 
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AP p TT modern shipbuilding equipment by 











WING ILSERR 


OF DORTMUND 











wee, PLATE STRAIGHTENING MACHINES 


on for plates from gin. thick. 
/} Ss DOUBLE STANDARD PLATE SHEARS 
9000 for plates from @§in. thick. 
“CIRCULAR CUTTER SHEARS 
ee for plates from gin. thick. 
4 cove 
y te CIRCULAR CUTTER TRIMMING SHEARS 

| tooo for trimming both sides and slitting plates from agin. 
wees thick. 
weee ROLL SHEARS 
veiete also with planing attachment for plates afin. thick. 
“cc PLATE EDGE PLANING MACHINES 
eee. with rack or screw drive, cutting power from |+2 tons. 


Specialists 


wove PUNCHING MACHINES 
ieee from 160 tons. 





Manufacture 


BUILDING MACHINES “SHIPBUILDING PRESSES 
: / Aj from 125 tons. 
of Dished fo 16 
% gc THREE-ROLL BENDING MACHINES 
ae 


oeiee LEVER PUNCHING MACHINES AND SHEARS 
from 160 tons. 
SHIP PLATE BENDING MACHINES 
MECHANICAL STRAIGHTENING AND 


s 
in the SHIP & MARINE ENGINE = 222: _ ‘inele ond combined, from 160 tons. 
>, eeer 
with or without pre-bending. OIL HYDRAULIC STRAIGHTENING AND 
BENDING PRESSES 





\ with or without pre-bending. from 200 tons. 
. 4 FOUR-ROLL BENDING MACHINES HYDRAULIC PRESS BRAKES 
n S / for plates from gin. thick. from 160 tons. 
J SHIP RIB BENDING MACHINES MECHANICAL PRESS BRAKES 
for sections up to I6in. deep. oN from 200 tons. 
ROLLER SECTION BENDING MACHINES wee SINGLE STANDARD ECCENTRIC PRESSES 
with or without pre-bending. oes single and double sided from 200 tons. 
“DOUBLE STANDARD CRANK PRESSES 
Please let us demonstrate to you. eee from 200 tons. . 
“ss JOGGLING AND FLANGING PRESSES 
from 200 tons. 


HYDRAULIC RAPID FORGING PRESSES 
from 200 tons. 


STEAM AND PNEUMATIC HAMMERS 


WAG Tats 


ASSOCIATES LIMITED 


4 QUEEN STREET - CURZON STREET - LONDON - W.! Tel: GROsvenor 8362 


Midland Office ond Demonstration Room: WILFORD CRESCENT - NOTTINGHAM Tel: NOTT 88008 
NRPISS6 

















DISHED & FLANGED 
VESSEL ENDS 
BOILERS - LOCO 
FIREBOXES and all 


PRESSURE VESSELS 
Riveted or Welded 


HYDRAULIC 








* 
WELDED and FLANGED 
WORK A _ SPECIALITY i toue: a @- were). b 
0 Hydraulic Conversion of Existing Presses = 3._ New Hydraulic Presses, Plant and Machinery supplied and 
AB B OTT & C . Y and Plant from Water to Oil Fi award self-contained Hydraulic Equipment. 
(NEWARK) LT D. 1. Cylinders re-designed as required. New Hydraulic Pipework, 


NEWARK BOILER WORKS. yoo Fittings, piped up to specially designed circuit RHODESIGILL & CO. LTD. 


NEWARK: NOTTS-ENGLAND | 
Telephone: Newark 34. 2. Control Panels, operating desks and structures designed, 
manufactured and assembled ready for installation. 212 Wellington Street, LEEDS, |. Phone: LEEDS 20104/5 
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contracts 


from 
Colville Constructional 


co. LTD. 


endorse the supremacy of 





VENTILATION 


Time and again, industrialists E " aa cara Among the 12,000 major 
large and small place repeat : : 
orders with Colt. And for three 
good reasons. Colt ventilation 
systems depend in the main on 
internal convection currents— 
not external forces—and are 
therefore little affected by the 
vagaries of the wind. Colt offer 
} an unparalleled range of ventila- 
tors. And most important, every 
Colt recommendation is based 
on a thorough analysis of the 
j building, plantand process either 
from a site survey or drawings. 
Such thoroughness influences 
firms such as Colville Construc- 


Industrial Organisations using 
Colt equipment are: 


16 contracts: General Motors Ltd. 

15 contracts: Cow & Gate Lid. 

25 contracts: British Orygen Co. Ltd. 

14 contracts: Bristol Aircraft Co. Ltd. 

19 contracts: Philips Electrical Industries Ltd. 

11 contracts: Thomas Hedley & Co. Ltd. 
9 contracts: Joseph Lucas Lid. 

20 contracts: Courtaulds Ltd. 

13 contracts: Gloster Aircraft Co. Ltd. 

15 contracts: Hoover Ltd. 

32 contracts: Imperial Chemical Industries Lid. 

14 contracts: W. & R. Jacob (L'pool) Lid. 

22 contracts: Lever Bros., Port Sunlight Ltd, 
6 contracts: Smith-Clayton Forge Lid. 

11 contracts: The Steel Company of Wales Lid. 

14 contracts: John Swnmers & Sons Ltd, 

10 contracts: Vandervell Products Ltd. 

37 contracts: Vickers Armstrong (Aircraft) Ltd. 








Weybridge. 
. tional Co. Ltd. It will impress 15 contracts: Untied Eingtem Atomic Energy 
P , you, too. Ask your secretary to 99 contracts: National Coal Board 
- contracts: Davey Parman & Co. Ltd. 
send for a free manual to $6 edatenetiet Dorman Lone @ Co. 18d. 
Dept. S 86/2 A 12 contracts: English Stee! Corporation Ltd. 


15 contracts: S.P.D. Lid 





COLT C.O, VENTILATORS AT COLVILLE LTD., RAVENSCRAIG, MOTHERWELL 


COLT VENTILATION LIMITED * SURBITON + SURREY + TELEPHONE: ELMBRIDGE 0161 (10 LINES) 





Electric 
Tachometers 
a.c. and d.c. 
and three 
phase 








Hand 
Tachometers 
for the 
measurement of 






rotational, linear and 
surface speeds 


Calibrated Relays 
for the control 
of voltage 

~ current and 
speed to +1% 
accuracy. 
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NMITTHS 


gm Sfefeye 





WARs¥-RSa Ona 





To Industry, the name SMITHS has a world of meaning. 
It includes a reputation for Good Measure, good measure in 
the sense of the long-term accuracy of their industrial instru- 
ments, good measure in terms of the service offered by 
unrivalled research and test facilities. This latter may be 


said to be immeasurable. 





Transistor Batch Counter 
This compact unit is used for the counting of articles into pre- 
determined batches. It operates from a perception head which 


can be either a photo-electric cell and lamp, an electro-magnetic 


o : ‘ : 
pick-off, or electro-mechanical switch. The counter resets auto- 
matically on completion of batch and at the same time an electrical 

“Petro-flex” ; ; 
Flexible Tubing signal is provided which can be used for a variety of functions. 


high and low 
pressure types 
’ amplifier, the necessary number of dekatron counting units, to- 


The Batch Counter, fully transistorised, consists basically of an 


gether with the coincidence and relay units. Built on the individual 
‘brick’ principle which facilitates servicing, the Counter has 


general reliability and robustness ideal for industrial conditions. 
Synchronous 
Hours Counters 
for indicating 
life of 
equipment 
in a.c. circuits 


Major overhaul cycle of several years. 


Photo-electric cell and lamp arranged for 
reflected-light operation; this can be 
varied for interrupted-light operation. 


Pre-determined 
Counters 


: Electro-magnetic pick-off is mounted to 
for counting 6 P a 


peeeet suit application. 
ese 


quantities 





For Good Measure in Industrial Instruments specify SMITHS ‘ 





WRITE NOW FOR 
INDIVIDUAL LEAFLETS 


AP 382 








SMITHS woustmiat instrument pivision 


Chronos Works, North Circular Road, London, N.W.2. Telephone : GLAdstone 1136 
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holding heat 
<q 
in its proper 


place . os 
















GREENWICH INSULATION COMPANY LTD 
FOR THERMAL INSULATION OF ALL TYPES 


In addition to the skilled application of traditional materials 
the company is actively engaged in’ the 
development of techniques using the many ONE OF THE 


new materials now available to industry. 








The Cutty Sark, berthed Hart’s Wharf, Norman Road, Greenwich, 
near ¢ 
wharees at Greenwich London S.E.10 Telephone: GREenwich 4851/4 
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Schieldrop * 


Industrial Burners 





The FIRST Self Proportioning 
OIL BURNER Made in Gt. Britain 


ONE HANDLE aa , AIR VALVE 
controls both at point of 
oil and air discharge 
at constant Se 


proportion NOW made with OIL VALVE STROKE saa tai 
infinitely variable ratio 
by two adjustments only 





Design and Execution of Complete Installations. LONDON : 2, 3 & 5, STUDIO PLACE, 
KINNERTON ST., LONDON, S.W.I. 


Telephone: SLOANE 0658 

Schieldrop Industrial Burners cover a wide 
; : BIRMINGHAM : 17, WELWYNDALE ROAD, 
range of types to suit all normal needs. Designs SUTTON COLDFIELD. 
, Telephone: ERDINGTON 2772 

gladly submitted for any type of Burner to ‘ 

, ‘ , MANCHESTER : 32, DEANSGATE, 
special requirements. Schieldrop Burners save MANCHESTER. Telephone: BLACKFRIARS 3851 


tons of fuel, and quickly prove to be a most SWANSEA : 11/12, WIND STREET, 


profitable investment and a highly efficient pro- SWANSEA. Telephone: SWANSEA 495] 


ductive unit. Send for full details of operating SCOTLAND : 6, CARRUTH DRIVE, 
KILMACOLM, RENFREWSHIRE. 


results, and catalogues quoting reference A/12. Telephone: KILMACOLM 279 





© 
x Schieldrop & CO. LTD. STOTFOLD, BEDS. Tel. 414 (3 lines) 


BM) 
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- Tri-Mor Plastics & Castables 


MAKE INSTALLATION EASIER, QUICKER AND CHEAPER 


Front and side « 


TRI-MOR GRADES 


TRI-MOR Standard Castable 

A medium texture refractory having negligible shrinkage up 
to 1,350°C. Suitable for casting special shapes or for mono- 
lithic structures. Limiting service temperature 1,350°C. 


TRI-MOR High Strength Castable 

A similar refractory to Tri-Mor Standard Castable, but 
specially developed to have very high mechanical strength 
over the lower temperature range. Maximum service 
temperature 1,250°C. 


TRI-MOR High Temperature Castable 

Suitable for face temperatures up to 1,600°C; has an ex- 
tremely high resistance to thermal shock; used for cast in situ 
monolithic structures and for pre-cast refractory shapes; can 
be applied with a cement gun. 


MO 


walls of a Queen Mary botler in Tri-Mor High Temperature Mouldable, ¢ 


with MR 60 anchors. Burner quarls in Tri-Mor High Temperature Castable. 


TRI-MOR High Temperature Mouldable 


A plastic refractory for use up to 1,650°C: low shrinkage and 
a high resistance to spalling. Supplied mixed to the correct 
consistency for installation. 


TRI-MOR Dense “Guncrete” 

A hydraulic setting refractory with a maximum service tem- 
perature of 1,300°C, It has a high resistance to abrasion. De- 
signed for application by cement gun, but can be trowelled. 


TRI-MOR Insulating Castable 
An insulating castable for maximum service temperatures 
of 1,200°C; low thermal conductivity is its main feature. 


TRI-MOR Insulating ““Guncrete” 
Similar to Tri-Mor Insulating Castable but for application 
by cement gun. 


Full details of each grade are available on request. 


GAN 


efractories Ltd 





For further information please write to: MORGAN REFRACTORIES LTD. NESTON, WIRRAL, CHESHIRE. TEL: NESTON 1406 


NE 138 
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B.S.S. LTD. SPECIALISE IN 
ROM EQUIPMENT FOR STEAM, 


a 4 GAS, WATER, AND AIR, 
$i 
puTies AND CATER FOR THE 
REPAIR NEEDS OF ENGINEERS 
at ee IN ALL INDUSTRIES, 
PRES 


WRITE OR PHONE 
YOUR NEEDS TO 


BRITISH STEAM SPECIALTIES L” 


FLEET STREET LEICESTER. 
PHONE: LEICESTER 20885/6 
Stocks at :—LEICESTER - LONDON - LIVERPOOL - GLASGOW 
BRISTOL MANCHESTER - = NEWCASTLE-ON-TYNE 
BIRMINGHAM . DUBLIN . BELFAST 

























































ENGINEERS MICROMETER 
BUBBLE CGLINOMETER ) 


This high-precision Clinometer, made to stringent Govern- ae 
ment specifications in Gunmetal, is graduated with a 20° scale 13) 
and movement. From dead centre, a fine reading can be taken to 

the nearest 4 minute by the micrometer thimble. This instrument 

is ideal for the Toolroom, Machine Shop, Machine Setting and any angle 3. Sle 
setting which requires a high degree of accuracy. Supplied in Solid Hide 

sling case. Cost over £30 to manufacture. 2/6P&P 


>, GENERAL PURPOSE CLINOMETER 


\\ means higher boiler efficiency 
and lower fuel costs / 











Feed water that deposits scale on boiler heating surfaces 
is @ prime cause of overheating and subsequent tube 
collapse. And, remember, the majority of town water 
supplies, ag well as sea-water, are heavy depositors of scale. 


A Caird & Rayner Evaporator takes all the harm out of 
sea-water and provides a full supply of clean feed water to the 
boilers. 

Not only is boiler efficiency raised and maintenance reduced 
appreciably, but substantial fuel savings will be seen as well. 


Evaporators can be supplied to cope with feed water to any 












required rate. Further details will gladly be supplied on — G iy | 
request | . _ 
=e ’ These instruments are made for the high-precision measurement of 
WATER HEATERS. FEED WATER FILTERS. angles up to 90°. In solid Gunmetal with circular 2-way spirit level, 
EXHAUST STEAM OIL SEPARATORS. OIL length 73”, height 33”. Also ideal for setting drilling and milling 
FUEL HEATERS. 1716 tables and general workshop use, they are offered at a fraction of 
2/6 P&P the original price. 







> « 
Caird © Rayner 
777 COMMERCIAL ROAD *ONDOM Fie 


Dept. E., 3, Harrow Road, London, W.2. Tel: PAD 1133, and at 
8, Queens Road, High Street, Watford. Tel: Watford 28168. 


OU UNITED TECHNICAL SUPPLIES LTD. 








electric 


NECO electric motors, from 4 H.P. 
to 5 H.P., provide the finest range 
of small-output power equipment, 
running at speeds of 700 r.p.m. and 
upwards. All types, enclosures and 
voltages, with foot or flange mount- 
ings, are supplied to your own 
specification. 


















for all industrial purposes 














NORMAND ELECTRICAL CO. LTD. © NORTH STREET LONDON SW4 MACaulay 3212/4 
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From ore unloading, hot metal pouring and section handling to 
shipping the finished product, the Clyde- Booth range covers 
the field of heavy materials handling for the Steel Industry. 





Manufacturers of 


Ore Transporters 
Steelworks Cranes 
Diesel Rail Cranes 
Dockside Cranes etc. 





x, 
CLYDE 


CLYDE CRANE & BOOTH LTD. 


Incorporating : 
Joseph Booth & Bros., Clyde Crane & Engineering Co., 


Union Crane Works, RODLEY, Leeds. MOSSEND. Lanarkshire. 
Telephone: Pudsey 3168 (6 lines). Telegrams: “‘ Cranes,” Rodley. Telephone: Holytown 412 (6 lines). Telegrams: “ Clyde.” Motherwell 











56 


THE ENGINEER 





Feb. 13, 1959 

























onenn 
ae 
at x * 4s —— 
+ od 
- 4 arnt 
er” 
- * atid 
we aii: & 
ao 
, 
* _ 
ee Scenes 
ed f eee 
_ ™ re, : - 
PP a 
‘ AL . 
ne hoe OS aS Reese e 
. nf Nr ee ere 
>. - me : 
: \ . 
5 ty 4 Re cosee Lie 
S ; 9 2 io Ant 
. a . 
‘ .* # 
¥ r , f » 
i yt t ¢ Ke 
Be Aa Pt 
4 p A « ; 
ee Be. , Rt 
¥ ne ioe 
ag 5 aon “de ay Bie: eae Aa 
“ i . ee — 
‘ : >. ; oy "> i 
* 444% a ee 
: ; Re: ae 
; : < goo! 4 % 
} =. ‘ ; \ 
t ; SPE <9 . 
: | 4 : ‘ 
ae ee gore 
“f por} + s 
“t “> 
‘ | -AY . 
y ; tae 
‘ag . 
5 '; 7 r 
eee 3 2 | ; eeowi : 
; oo A ee , i yt 
: f 7 ne ret 7 
{i646 @ a « § agin 
2 


ree 






The importance of the part 
played by David Brown in the record 
breaking rolling mill output is well 
illustrated by the fact that mills 
equipped with screw-down nuts cast 
in David Brown TAURUS BRONZE 
have operated over considerably 
longer periods than is usual, before 
renewal. 


The outstanding wear resisting 
qualities of these products provide 
proof of their supreme quality, 
backed by unique metallurgical 
resources. 


All castings are rough machined 


es and attractive deliveries given. 


Maximum weight is 4} tons. 





DAVID BROWN 


CORPORATION (SALES) LIMITED 
FOUNDRIES DIVISION 


PENISTONE NEAR SHEFFIELD 
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MODERN PRODUCTION METHODS DEMAND high efficiency and accurate 
CONTROL OF OPERATIONS. Where control by capacity is used 
HIGH STABILITY and ACCURATE DISCRIMINATION 


are prerequisites of efficiency. 


The BURNDEPT 
PROXIMITY SWITCH BE238 


uses a unique Crystal Control 
system and is, we believe, the most 
stable and accurate switch of its 
type in production 


SUITABLE FOR: 
Level Control 
(liquid or solid) 


Temperature 
Control 


Monitoring 


Process Contro! 
Counting 


Interface between 
immiscible fluids 


Outstanding sensitivity 
Temperature compensated 
Easy maintenance 


Excellent stability 





Robust construction 





Shower-proofed casing 


Enquiries to: Contracts Department, 


BURNDEPT 


ERITH, KENT 


















HINDMARCH MWD 


OIL-OPERATED 
REVERSE-REDUCTION 
GEARS 


USE 
WITH 
SINGLE 
TWIN OR 
QUADRUPLE 
ENGINES 

OR 
TURBINES 


4-engine oil-operated 
reverse-reduction gear. 


MODERN WHEEL DRIVE cro. 
Associated with 
OIL-OPERATED GEARS & TRANSMISSIONS LTD. 


Technical Office: LINDO LODGE, CHESHAM, BUCKS. 
Telephone: CHESHAM 8406/8 Works: SLOUGH, BUCKS. Telegrams: OILOPRATED CHESHAM 
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CAMRORUAINIG 


PROTECTS MILD STEEL AND 


CAST STEEL AGAINST OXIDA- 


ge ee 
+ a 


TION AT HIGH TEMPERATURE 


Calo Mild Stee! 
recuperator tubes and olaes CALORIZED pots and boxes for 
salt and cyanide hardening - carburising - case harden- 
ing - annealing - melting pots for lead and magnesium 
etc. 


thermo-couple tubes - recuperator tubes 


CALMET 


HEAT RESISTING ALLOY 
STEEL CASTINGS 

for oil-cracking tube supports, 

baffles 

Superheater supports and slings. 


hangers, and beams. 


Furnace & boiler components, etc. 


Write for publications: 


No. 1301/1 CALORIZING 





No. 1638 CALMET 





THE GALORIZING CORPORATION OF GREAT BRITAIN LTD 


LYNTON HOUSE, 7/12 TAVISTOCK SQUARE, LONDON, W.C.!. Telephone: EUSton 4321 
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CROSTHWAITE FURNACES and 

SCRIVEN ae TOOLS LTD. | 
ir 

32, Victoria Sereau London, SW” Tel." Abbey 1960 8 











WELDED STEEL PLATEWORK 


In 4” to 4° thick Mild Steel 





PRESSURE VESSELS 





HOPPERS A typical example of an everyday 
7 a task in a B.E.R.L. Works 
rents — The large stator rewind shown 
BEDPLATES \ / sialic sak aiaid 
ANGLE & FLAT BAR RINGS 

















D 
TARRIES Fe SRBTING, Eee | | BRITISH ELECTRICAL REPAIRS LIMITED 


TELEPHONE: RIPpleway 3011-2 











CHARLOTTE STREET MANCHESTER I 


Works at Bath Birmingham Cardiff Chesterfield Edinburgh Glasgow Hawick London Manchester Newcastle Swansea 
dm BER8 











DREDGING 
PLANT 


To the Largest Dimensions and Capabilities. 








PATENT CUTTER HOPPER DREDGERS 
PATENT DIPPER DREDGERS, BUCKET 
DREDGERS, GOLD & TIN RECOVERY 
DREDGERS, FLOATING CRANES. 


» 
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Twin Screw Bow Well a? Rtn vf “Abertawe"’ constructed for the Great Western Railway Company 
Dimensions: 160fe. x 40ft. x | 4fc. : 8h knots. Buckets: 27 cub. ft. Specified Dredging Output : 900 cons per hour, 





Hopper Barges, Screw Steamers, Side and Stern 


—— FLEMING & FERGUSON LTD. 


j , Pins, G : rm lied 
a ne tone . peisiey 4121  SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND, —_. Ade. « Phoenix Poisley 


for existing Dredgers. 
London Agents: Messrs. NYE & MENZIES Led., Capel House, 62, New Broad St., E.C.2 Phone: London Wall 4846 








6-Ton | 20 cu. ft. Hudson Side Tip Wagon 
in use overseas. 


ROBERT HUDSON LIMITED, 


RALETRUX HOUSE, MEADOW LANE, LEEDS. 
Telephone: Leeds 20004. Telegrams: Raletrux, Leeds 


London Office: 
Locomotive House, 30-34, Buckingham Gate, Westminsrer, S.W.! 


Works at 
Leeds, Benoni, Durban & Calcutta 
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Getting the most from the mine 


Hudson’s have the facilities, the resources 
and above all the experience to supply the most efficient 
types of light railway and trailer equipment 


for any project in any part of the world. 


Hudson 


LIGHT RAILWAY MATERIALS 
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3 Unequalled for the rapid and efficient 





grinding of work from 7 in. to 63 in. 


diameter, leaving an excellent finish and 


maintaining a high degree of diametrical and 
cylindrical accuracy. These machines handle 
a wide range of work including taper, 

shouldered, special form and multi-diameter, 


as well as plain cylindrical. 




























A Sole Agents in Great Britain: 


makers GAR) BURTON GRIFFITHS & CO. “ 


B.S.A. TOOLS LIMITED KITTS GREEN, BIRMINGHAM o 





BIRMINGHAM . ENGLAND Tel: STECHFORD 3071 














Simplifix pipe couplings 
are interchangeable 


For assembling pipe line systems quickly and easily, use 
standardised Simplifix couplings. Made to B.S.S. 2051 Part I, their 
high standard of dimensional accuracy ensures that all fittings are 
interchangeable. They can be used on almost any kind of tubing, 
including those with very thin walls, and are available in the widest 
possible variations of standard and non-standard fittings. In brief 
you are most likely to find your requirements in the Simplifix range. 
Our illustrated catalogue gladly sent on request. 
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SIMPLIFIX COUPLINGS LTD., HARGRAVE ROAD, 
MAIDENHEAD, BERKS. Tel.: MAIdenhead 5100(10 lines) 
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SCIENCE MUSEUM CHANGES 

Rather more than eighteen months ago when the 
Science Museum in South Kensington celebrated its 
Centenary we ventured to comment that it was failing to 
live up to one of its declared objects, that of presenting 
scientific and technical knowledge to a visitor in such a 
way that he would be attracted and interested and have his 
imagination stirred. For, we suggested, to the layman 
much that is on view appears esoteric and cannot be 
comprehended without a much greater knowledge than 
he is likely to possess of the elements of the science or 
technology involved. Furthermore the museum fails, 
we suggested, to put across to the public how much the 
advancement of technology has done to affect the lives of 
ordinary people. We complained that because of lack of 
space a visitor to the museum often felt battered mentally 
by the crowd of objects meriting his attention. We might 
have added that the method so freely adopted of placing 
a mass of exhibits in show cases is not well adapted to 
attractive presentation. 

Last week, as we announce on another page, there was 
opened at the museum a re-arranged gallery devoted to 
the iron and steel industry. In declaring the gallery 
open Lord Mills remarked that there was no better way 
of starting a youngster upon a technological career than 
by providing for him arresting and vivid answers to his 
questions “how” and “why.” He believed that the 
new gallery would serve a very great purpose. Certainly 
it seemed to us when we visited the gallery that there is a 
very great improvement in the presentation of the iron and 
steel industry to the public. Indeed the opening of this 
gallery severely shows up the urgent need to re-arrange and 
re-organise not merely other galleries but the whole of the 
exhibits in the museum !_ Standing in the newly arranged 
gallery and using it as an example of what might be, we 
looked down upon the main floor and across to other 
galleries and had a vision of the museum re-arranged 
upon a much more attractive plan—a plan which would 
make it easy for the uninitiated to comprehend the historic 
development of any technology and to realise how vast 
has been the influence of technology upon the develop- 
ment of our twentieth century civilisation. We saw the 
museum not solely as a place, as it is at present, where 
historic relics are collected, so that the historically minded 
can study in esoteric detail every tiny step in the develop- 
ment of technological devices, but as a place, primarily, 
aiming to present the grand broad sweep of techno- 
logical advancement for the comprehension of people 
whose ways of life lie in other fields. For far too long in 
this country it has been pretended that technology is not 
a cultural subject, that a man can be a cultured and 
civilised individual despite a lack of any appreciation of 
applied science. We saw a re-arranged museum boldly 
proclaiming that to attain a full appreciation of life men 
must visit its floors as freely and often as they visit those of 
the Victoria and Albert Museum of applied art across 


the road. 
We cannot say that the newly arranged gallery wholly 


accorded with our vision. It seems to us, indeed, that 
those who arranged it were never quite certain whether 
its appeal should be to the layman or to the student who 
has already chosen that his way shall lie in iron or steel 
making or in engineering or some allied technology ; 
and the cultural note, that is the one which stresses the 
influence of iron and steel developments on the way we 
all live our lives, is almost wholly absent. But we do not 
wish to carp. The improvement upon what went before 
is immense. Would that similar improvement could be 
made elsewhere! But, rather shockingly, we doubt 
whether it is within the power of the museum authorities, 
alone, to initiate very much change. The cost of re- 
organising the gallery, obtaining new exhibits and so 
forth is stated to have been £60,000. It may well have 
been more in reality as certain models and certain exhibits 
were presented by individual firms. That cost of £60,000 
was met not by the museum but by the industry. Pre- 
cisely how the museum is situated financially is more 
than can be discussed here. But it is strongly our impres- 
sion that it could afford nothing approaching such a sum 
for the re-arrangement of a single small gallery without 
appealing for and obtaining a special grant from the Min- 
istry of Education. Thus if our vision is to come true the 
museum must have both more space—for its floors are 
much too tightly packed with exhibits at present—and more 
money. Spaceison the way. A new block is being built 
upon whose completion floor space will be substantially 
doubled though it will still remain far below the 500,000 
square feet which the Bell Committee considered necessary 
as long ago as 1909. But dare we hope that when that 
space becomes available the Ministry of Education will 
be able to extract from the Treasury a sum sufficient to 
permit the whole presentation of science and technology 
by the museum to be modernised ? We wish we could 
feel really confident about the outcome. For we believe 
that a re-arranged Science Museum could play an import- 
ant part in raising the social status of technologists in 
this country nearer the level they enjoy abroad and in 
attracting to the ranks of engineers a larger fraction of 
talented youngsters each year. It is still true we think 
that many youngsters are never properly and accurately 
informed of the attractions of a career in engineering or 
some other technology. A well arranged Science Museum 
could help to rectify that omission. 


STABILITY OF LARGE TURBO-GENERATORS 


In last week’s issue we referred to an IL.E.E. paper by 
Mason, Aylett and Birch, which discussed turbo-generator 
performance under exceptional operating conditions, 
with special reference to a series of tests carried out on a 
standard 60MW hydrogen-cooled set at Stella North 
power station. The significance of the work done by 
these authors is enhanced when the results they derived 
are studied in relation to kindred tests done at othér 
British power stations, including Cliff Quay, March- 
wood, Castle Donington and Poole. Perhaps the main 
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conclusion to be drawn from all these tests is that turbo- 
generators equipped with continuously-acting high- 
response automatic voltage regulators can be run safely 
and steadily under conditions of leading power factor, 
beyond what is regarded as the normal stability point. 
Therefore it should be easier than had been previously 
supposed to supply the leading-power-factor reactive 
kVAr required by the 275kV super-grid at times of low 
system load. Furthermore, it becomes possible to relax 
existing generator stability requirements, allowing the 
generator short-circuit ratio to be reduced. This relaxa- 
tion will enable higher ratings to be applied to a rotor of 
given physical size. Since transport limitations govern 
the maximum physical size of turbo-generators in this 
country, the improvement discussed above implies that 
ratings above 275MW per shaft are practicable: an 
increase of 10 per cent has been suggested and further 
improvements may lie ahead. 

It is likely that the past work, which has already been 
so fruitful, may stimulate further studies on similar lines. 
The discussion at the recent I.E.E. meeting indicated that 
one of the immediate tasks is to correlate all the tests 
that have already been carried out on different turbo- 
generators under somewhat different conditions. ° It 
should then be possible to make generalised deductions 
and to offer some guidance as to the most promising lines 
of advance for the future. For tests of the kind we are 
discussing are expensive and require a great deal of 
detailed organisation. Some of the work can, no doubt, 
be done with scale experiments, using analogue and 
digital computers, and these aids are sure to come into 
greater prominence. But the simulated results will have 
to be proved on the supply system itself, by tests on the 
larger machines. These sets and the system they feed 
will also be called into play for another very important 
function, which is that of training operators on the turbo- 
generator floor to revise their existing concepts of the 
difference between stable and abnormal operating con- 
ditions. This thought must have been in the mind of 
many of those who saw the impressive film that accom- 
panied the I.E.E. paper by Mason and his colleagues. 
The film showed several sequences of a number of instru- 
ments on a turbo-generator panel during tests of asyn- 
chronous operation—a mundane subject perhaps : but 
there was nothing mundane about the violent oscillations 
of the dial pointers during the tests. Turbine operators 
may not find it easy to learn to interpret these alarming 
manifestations as symptoms of “abnormal,” but safe 
and, within limits, tolerable operating conditions ! 


HOW TO SEE WORKS ABROAD 


Quite a number of engineering firms in this country 
have recognised the advantage of sending executives, out- 
standing apprentices and others, abroad to see how other 
nations set about solving design, production and admini- 
strative problems. But though quite a number of travel- 
ling scholarships are available, and occasionally it is 
possible to organise Continental tours for works parties, 
opportunities are in fact few and far between even for 
executives to get abroad, far less employees from the 
shop floor. How many engineering executives, for 
example, can claim that their visits to works abroad in a 
whole lifetime are likely to exceed a number which can 
be counted on one hand ? As for the shop floor employee 
the probability is that unless military service takes him 
abroad he will never leave this country at all. The point 
has been recognised by a non-profit making body, Y.T.C. 
Universal. Ltd.,* which was formed seven years ago in 


* 62, Hope Street, Liverpool, 2 


Liverpool, having as one of its objects the fostering of 
international friendships and which has organised holidays 
abroad for large numbers of people. It is now setting 
up a special Division of its activities to be called Industrial 
Travel whose object it will be to organise visits by parties 
of people from industrial firms in this country to similar 
firms abroad. Suitable firms have been contacted in 
Holland, Luxembourg, Germany, Switzerland and Italy. 
In some instances parties of people from this country 
will not only be shown around the works abroad but 
enabled to meet the employees of the works outside 
working hours in sports clubs and canteens. It may even 
prove possible, we gather, especially where arrangements 
can be made on a reciprocal basis, for members of parties 
to be received into the homes of their opposite numbers 
abroad. We applaud the whole idea. 


THE MIRACLE OF STANDARDS MAKING 


Everybody applauds standardisation in principle, but 
not in practice if it means any trouble to himself. 
The same basic principle affects those who draw up a 
British Standard. Every manufacturer who learns that 
there is a proposal to create a standard relating to any of 
his products hastens to be represented on the committee 
concerned, for he naturally has the aim of getting his own 
standards adopted as British Standards, in which case he 
will not be inconvenienced by national standardisation. 
When a committee first meets, therefore, it is likely to be 
composed partly of self-interested members pulling each 
in a different direction, partly of earnest souls who are 
innocently striving for rational solutions and partly of 
people who are indifferent about what is done about the 
majority of items because their main interest is in par- 
ticular ones. One cannot affect to be surprised if the 
product of such a coterie is long delayed and not entirely 
rational because it is really rather remarkable that agree- 
ment is eventually reached at all! Yet much more 
frequently than not it is reached, although cynically one 
may suspect that agreement was at length attained only 
because a sufficiently large proportion of the committee 
members had become so wearied by prolonged wrangling 
as to abandon all pretence of further interest. One might 
imagine from the semi-legal character of the wording in 
many British standard specifications that the deliberations 
that produced them were comparably precise. Sometimes 
they are. For committees are just about as variable in 
character as people. It is more frequent, however, for 
discussions to be vague rather than rigorous, diffuse, and 
often off the point. Moreover, if a reasonable proposal is 
felt by a committee member to be unwelcome to his firm 
then he may feel driven by loyalty to that firm to parade 
all the outworn artifices for attempting to evade a straight 
answer as to why he objects to it. Some of his fellow 
committee men appreciating what he is about may derive 
a wry kind of light relief from assessing his skill at this per- 
formance. Any such relief is specially appreciated against 
the grey background of the long and usually unexciting 
deliberations that are inseparable from technical stan- 
dardisation. But what really slows things down even 
more than the inevitable gradualness of drawing a 
number of individual minds into agreement is the periodic 
need for someone to do something instead of merely 
talking about ii. To prepare a new draft of a specifica- 
tion, only partly agreed already, it may be necessary to 
examine the minutes in order to try to make sense out of 
proposals, agreed in the past, which turn out to be con- 
flicting in the present ; to make calcuiations, and to 
prepare drawings. This work is usually done by a 
committee member (or his staff) as an unrewarded 
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addition to his normal duties. It cannot be given high 
priority. The “atom” of time for it is usually three 
months or so. Very often the volunteer must sadly say 
that it may take six months and would it not be more 
efficient to accept his own standard which he can let the 
committee have to-morrow ? Failing the alternative 
(which is rarely accepted) the years may roll by so that 
when a standard is eventually published the committee 
nominally responsible for it may include but few of the 
original members. 

But if those who have served on B.S. committees 
sometimes come away from meetings acidulated, con- 
vinced that time has been unnecessarily wasted, believing 
that certain members have been deliberately obstructive 
and, in fact, in a very bad frame of mind indeed, any 
who have served for long gain an admiration for 
the secretaries who patiently and not without acquired 
skill slowly jolly committees along towards agreement. 
Secretaries, we suspect, never dare make a really verbatim 
report about a meeting. For it would be tactless in the 
extreme to reveal to members what they really said, 
which accounts no doubt for the little use made by 
committees of tape recording instruments. But they do 
try to record salient points. We suspect the contestants 
themselves often recognise less clearly than the secretaries 
how salient were the points under discussion or even 
that there was a salient point under discussion at all! 
In general secretaries succeed wonderfully well, but each 
must often feel that the final result—a British Standard 
—gives a very poor impression of the work that he had 
to do to get a committee to produce any coherent result 
at all. The ordinary purchaser of a British Standard 
can have no inkling of the nature or duration of the 
committee vicissitudes behind it, but anyone who has 
lived through even one period of gestation must always 
marvel at the miracle of birth. 


ENGINEERING INDUSTRIAL RELATIONS 


When, in the Spring of 1956, almost immediately after 
substantial wage increases had been agreed between the 
Engineering and Allied Employers’ National Federation 
and the Amalgamated Engineering Union, the Union 
formulated yet another claim for a further * substantial 
increase in wages,” the Federation took the unpre- 
cedented step of announcing publicly that a new wage 
claim would be resisted; and when the claim was 
submitted during the summer it was in fact rejected. 
Thereafter, the Federation, for months, refused to budge. 
The union leaders claimed indignantly that the employers 
were refusing to negotiate ; tempers rose ; and in March, 
1957, there were official strikes in the shipbuilding and 
engineering industries. Thereafter, the Minister of 
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Labour having intervened, the Federation made an offer, 
upon the basis of which and as a result of a hearing before 
a Court of Inquiry, the dispute was settled. 

That piece of history, in addition to the fact that in 
1954 a Court of Inquiry had also had to be set up to get 
a wage dispute settled, led to quite widespread criticism of 
the Federation and of the mechanism for settling disputes 
in the industry. Partly to answer those criticisms, the 
Federation has now published a_ brochure entitled 
** Looking at Industrial Relations.” If those whose job 
it is to comment upon industrial affairs read what it has 
to say, it will certainly contribute towards a better general 
understanding of the real situation in the engineering 
industry. For the acrimony which crept into the negotia- 
tions during 1957 was quite unusual. The history of the 
relationship between the Federation, which was set up in 
1896, and the unions, which from the beginning were 
recognised by the Federation, is for the most part happy ; 
and the machinery for settling disputes has worked well. 
Before 1957 any kind of strike in support of a wage claim, 
even a token one, was a rarity. To quote from the 
brochure, “ the engineering employers resisted the union 
demands in 1957 not so much because they could not 
find the money for a pay increase but : because they 
believed, and the Government did too, that temporary 
wage restraint in an inflationary economy was essential 
in the national interest.” The Federation feels it was let 
down by the Government. But, as the brochure points 
out, the 3,000,000 engineering workers who eventually 
benefited from a pay increase found within a very few 
months that more money could buy no more goods than 
before. 

The Federation, according to the brochure, is 
depressingly convinced that no one has learnt any lessons 
from theevent. That may be so. But the struggle between 
the Federation and the union has, we suggest, cleared the 
air, like that of 1897, which involved the question of 
workshop control and the limits of trade union inter- 
ference in management, of 1922 which again involved 
the right of employers to manage their own factories, and 
of 1919—an unofficial affair—which was concerned with 
the powers of shop stewards. As so often happens in 
human relations, heat is not generated so much by the 
existence of a difference of opinion as by a wholly un- 
expected reaction upon one side or the other. Union 
leaders had become so accustomed annually to making 
a claim and receiving in return from the Federation 
a counter-offer that it proved inexpressibly shocking to 
them when the Federation refused to make an offer at all. 
The union leaders now know that under certain circum- 
stances the Federation will prove ready to stand fast. In 
consequence, reasonable and less inflationary settlements 
of wage claims may be easier to reach in the future. 





** HIGHWAYS IN ENGLAND ” 


* Mr. Hardy, in moving for leave to bring in a bill for the better 
management of highways in England, said that the evils of the present 
management of highways were so notorious, and had been so often 
admitted in the House, that he thought he should best consult 
the convenience of the House by waiting for the discussion with 
regard to the means of remedying them when the bill was 
in hon. members’ hands. Mr. Philipps was of opinion that it 
would be a necessary preliminary to legislation upon the subject 
that the House should define what a highway really was, seeing 
that legal decisions relating thereto were most conflicting, and 
there was great difficulty in ascertaining what it meant. ~ In fact, 
the only method of establishing whether a public road was a 
highway or not was the process of indictment. By giving a 
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definition of what a highway was, then a good foundation would 
be laid for future legislation.” 


* GRANITE WHEEL-TRACKS ~ 


“ Mr. D. F. Walker again urges the adoption of his plan of laying 
down granite lines for wheel carriages to run upon, as successfully 
tried in Friday-street, Cheapside, and the Commercial-road, London, 
up Reigate-hill, and on the Corse at Milan. He believes that the 
great economy of wear and tear in horses, the decreased number 
wanted, the application to the growth of wheat of part of the land 
now used for horse-food, and the decrease of dust and dirt, would 
make it profitable to adopt the scheme not only in towns but on the 
roads generally. He says if granite be too expensive, large blocks of 
semi-vitrified clay or other hard substance might do.” 
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Accurate Speed-Torque Tracer for 
Electric Motor Testing 


By D. KARO, Dr. Eng., Ph.D., B.Sc., Dipl. Eng., M.1LE.E.* 


An inexpensive, reliable and accurate speed-torque curve tracert suitable for 
electric motors and many prime movers is described here. A high-frequency, 
simple generator, of low internal impedance and generating a sufficient voltage is 
used. The low internal impedance allows a fairly constant output voltage at all 
speeds ; this voltage is high enough not to require high gain d.c. amplification, 
avoiding thereby drift and rapid shifts in the output of the amplifiers. The output 
of the generator is through one circuit, rectified, suitably filtered and applied to 
the X plates of a cathode-ray oscillograph. With the aid of another circuit the out- 
put is rectified, differentiated, filtered and applied to the Y plates. The resultant 
display is a speed-acceleration curve and since the load is purely inertia, the curve 


is also a speed-torque curve. In comparative tests with dynamometer methods 


good agreement was obtained. 


HE need for an accurate and rapid 

method of obtaining the speed-torque 
curves (average torque at constant speed) 
of electric motors arises from the fact that 
the usual dynamometer methods are slow 
and, therefore, very much conducive to 
errors due to overheating of the motor ; in 
addition, small and rapid torque variations, 
as well as the so-called unstable parts of the 
speed-torque curves, are impossible to obtain. 
A number of devices have been described 
fairly recently,t which allow the speed-torque 
curve of a motor to be obtained on a cathode- 
ray oscilloscope, whilst the motor is accelerat- 
ing from rest to no-load speed. In all 
devices an electrical signal proportional to 
speed is applied to the X plates of the c.r.o. 
whilst the same signal differentiated, hence 
proportional to acceleration, is applied to the 
Y plates. The resulting trace is therefore a 
speed-acceleration curve and since with only 
an inertia load the motor acceleration is pro- 
portional to the output torque, this curve is 
also the speed-torque curve 

* College of Technology, Birmingham 


t Patent applied for 


An Improved Electronic Speed-Torque Computer, 

J. M. Shulman and H. W. Hansen 1./-E.E., May 4-6, 1955; 
** Speed Torque Curves on an Oscilloscope S. Chang, Electrical 
Manufacturing, September, 1950, pages 452-456 * Induction 
Motor Torque and its Measurement E. W. Henderson and 
K. M. Chirgwin, The Engineering Journal, November, 1953 ; 
A Dynamic Speed-Torgue Curve Tracer for Motor Testing,’ 
K. J. Waldschmidt and H. P. Boettcher 11 EE April 16-18 


1956 





Fig, 1 


To obtain the speed signal, the devices 
mentioned use a tachometer (d.c. or a.c.) 
generator or a homopolar d.c. generator, 
either being driven by the motor to be tested ; 
there are also systems using pulses at a rate 
proportional to the motor speed, these pulses 
being then converted to a d.c. voltage pro- 
portional to the pulse rate. 

That the heteropolar d.c. generator is not 
suitable is immediately obvious. The com- 
mutator ripple, brush chattering and possible 
sparking will mask the phenomena to be 
displayed. 

Major reduction of brush chatter and 
sparking is possible only by a very careful 


construction ; but filtering their effects (if 


any remain) is very difficult indeed, if not 
impossible. The speed of the generator 
varies from rest to the no-load speed of the 
tested motor; the effects to be filtered out are 
therefore contained in an extremely wide 
frequency band, almost certainly containing 
some of the phenomena to be observed. 


Similarly, the filtering of the commutator 
ripple is almost impossible, the generator 
has to be small, hence it must have a small 
number of commutator segments; the ripple 
will then vary from a few to several hundred 
cycles per second. In addition, there is 
brush friction, which spoils the concept of a 
pure inertia load. The homopolar d.c. 
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generator, although free from commutator 
ripple, may and often does suffer from brush 
chatter and sparking. 

To overcome these difficulties, the sliding 
brush contacts have to be extremely well 
constructed, the rim of the rotor and the 
slipring made of polished silver and the 
brushes of silver graphite. This obviously 
increases the cost of the generator and limits 
its availability, since repolishing and cleaning 
is often necessary. 

The greatest disadvantage of the homo- 
polar generator is, however, the low d.c. 
voltage generated at the usual test speeds. 
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In consequence, considerable amplification 
is mecessary requiring, in general, one 
amplifier for the speed signal and two for the 
torque signal. 

All the amplifiers are d.c. amplifiers, hence 
subject to slow drift and rapid shift in their 
Output, the more so the greater their gain. 
Whilst the slow drift can, to a certain extent, 
be overcome by the use of selected tubes, 
regulated power supplies and proper ventila- 
tion, the rapid shift in the output presents a 
much more serious problem, since such shifts 
may happen at the precise moment when a 
test is made, making the interpretation of the 
results impossible. 

A.c. tachometer generators of the per- 
manent magnet rotor type are free from 
sliding contact trouble, they also produce 
a fairly high voltage which, when rectified 
and filtered, can, with little or no amplifica- 
tion, produce a reasonable movement of the 
spot of a c.r.o.; their disadvantages are, 
however, their high internal impedance and 
the low frequency of the generated voltage. 
The high internal impedance, which, in 
addition, varies with the speed, will produce 
a considerable and variable drop in the out- 
put ; this will, of course, adversely affect the 
reliability of the trace. The low frequency 
hence high periodicity—-may be dangerously 
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near the periodicity of the observed pheno- 
mena ; no amount of careful filtering will be 
of any avail. 

Speed-torque curve tracers using pulses 
require a large amount of electronic equip- 
ment such as squaring amplifiers, frequency 
doublers, multi-viorators, integrating net- 
works, cathode followers and at least three 
d.c. amplifiers. Obviously, the cost of the 


Fig. 4 


equipment is prohibitive and the reliability, 
unless extreme care is taken, diminishes as 
the number of items in the equipment 
increases. It appears that the only solution 
possible, if one is to obtain the desired traces 
with not-too-expensive equipment and yet 
accurately and reliably, is to use a low- 
impedance high-frequency generator of a 
sufficient output voltage and driven by the 
tested motor. 

The frequency has to be higher, at even 
the lowest speed, than that of any phenomena 
to be observed. The voltage should be high 
enough to require no d.c. amplifiers or, at 
most, to require low gain, stable d.c. ampli- 
fication. The internal impedance of the 
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generator should be low enough not to effect 
the output much in spite of its variation with 
speed. 

The output of the generator will be recti- 
fied and suitably filtered for the speed signal, 
it will also be rectified, differentiated and 
suitably filtered for the torque signal. 


THE HIGH-FREQUENCY GENERATOR 


The generator is shown in Figs. | and 2, 
which are almost self explanatory. A strong 
annular magnet (in this case two sintered 
magnets) is placed between two steel, toothed 
wheels. The magnetic path goes via the 
teeth through two or more pick-ups in the 
form of horse-shoes (made preferably of 
magnetic laminations). The pick-ups carry 
coils, suitably connected ; the electromotive 
force is generated in these coils. The 
number of teeth on each wheel is forty-eight 
and as one wheel constitutes entirely an A 
pole and the other an S pole the number of 
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cycles per revolution will also be forty-eight. 
The periodicity corresponding to forty-eight 
cycles per revolution is smaller than that of 
any phenomena likely to occur in the torque 
variations of an electric motor (except the 
100 c/s torque variations and some cogging 
torques where a very large number of slots 
are present) so that a comfortable margin 
exists between the cut-off frequency of the 
low-pass filters and the lowest frequency of 
the generator. 

An advantage of this kind of generator is 
that it will always start from the same relative 
position—with horse-shoe pick-up facing 
teeth of wheels—since it will always stop at 
this position. The electromotive force of the 
generator when starting is therefore always 
the same, provided the starting torque does 
not vary. 


RECTIFYING FILTERING AND DIFFERENTIATING 
CIRCUITS 

The circuits are shown in Fig. 3. 

half-wave metal rectifier is used, 


A single 
the con- 


nection from the coil L going to the centre of 


the rectifier. In this way, besides the result- 


Fig. 6 


ing saving of equipment there is the additional 
advantage that one half of the generator 
wave is used for the X plates circuit and the 
other half for the Y plates. 

C,, R;, Re, Cz constitute the rectifying and 
filtering system for the X plates (speed 
signal). C 3, Rs is the rectifying, Ry, C;, R;, 
the differentiating and C,, R,, C;, the filter- 
ing system for the Y plates (torque signal). 

The resistances R,, R, and R, are variable 
so that the attenuation can be varied. For 
the X plate system the ripple attenuation is 
about 50 dB at 50 c/s and about 21 dB at 
15 c/s. The attenuation values for the Y 
plate system are somewhat higher. 

The values of the R,, C; and R,; are such 
that a differentiating accuracy of +-0-5 per 
cent is obtained at 15 c/s and approximately 
1-5 per cent at 50 c/s. R; can of course be 
variable if an increased accuracy is desired. 
The inductance / provides additional useful 
filtering and it has been found that the result 
was the same, whether two separate induct- 
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ances were used, one for the X, the other for 
the Y system, or whether one was used for 
both systems. It was found that forward 
biasing of the rectifier was unnecessary, 
once a suitable one was chosen. 
CALIBRATION OF C.R.O. AND 
ASSOCIATED CIRCUITS 

The speed signal was calibrated to an 
accuracy of about 0-7 per cent by means of 
a tachometer, the Y signal to an accuracy of 


Fig. 8 


about 0:7 per cent by means of a known 
torque. The known torque was provided 
by a calibrated weight attached to a string 
and wound on a load wheel placed on the 
shaft of the generator. 

The calibration and testing of the circuit 
of Fig. 3 was made by means of a voltage 
rising at a constant rate. Let this voltage be 
vat, where a is a constant and ¢ denotes 
time, as dv/dt-=a, this voltage will produce, 
when applied to the circuit supplying the 
Y plate, a constant amplitude deflection of 
the oscilloscope, during the rise time. The 
accuracy of differentiation is practically 
limited by the accuracy with which the 
oscilloscope could be read. 


RESULTS OBTAINED 


Fig. 4 shows the speed-torque$ curve of a 
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} b.h.p. three-phase, 230V, two-pole motor 
with eighteen stator slots, thirty-two rotor 
slots; rotor slot skew, 0-5 stator slot. The 
overshoot at starting (c, Fig. 4} and the effect 
of seventh harmonic d are clearly visible. 
rhe torque pulsations from start to maximum 
torque agree with analytical descriptions of 
the phenomena. 

The starting torque is about 0-62 Ib ft, 
the maximum torque 0-9 Ib ft occurring at 
2300 r.p.m., a and b. 

Fig. 5 shows the speed-torque curve 
obtained by a dynamometer method (full 
lines). The agreement with the trace on the 
oscilloscope is excellent. 

Fig. 6 shows the speed-torque curve of a 
| b.h.p. single-phase, 230V, 50 c/s four-pole 
motor. The slot combination is thirty-six 


§ In the photograph the x 
from right to left 


Elektrische Maschinen, R. Richter, Vol. IV., 
hauser, Stuttgart, 1954, pages 190-194 


axis 1s reversed. the speed increasing 


Verlag Birk- 
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Stator, rotor, the rotor skew is 
equai to one rotor siol. 

The overshoot 4 and the effect of a seventh 
harmonic c are clearly visible. There is also 
another harmonic present a the order of 
which is difficult to determine on so small a 
display. 

The switch cutting off the auxiliary phase 
opens at about 1250 r.p.m. : the maximum 
torque on the main phase alone e¢ is 8-3 lb ft 
at 1280 r.p.m. 

The starting torque equals™5-5 |b ft. Fig. 7 
shows the speed-torque curve of the motor 


torty-c1gnt 





Fig. 10 


obtained by means of an ordinary dynamo- 
meter. The results agree very well with 
those of Fig. 6 except near starting when it 
is difficult to obtain reliable and consistent 
results because of rapid overheating of the 
auxiliary phase. 

Fig. 8 shows the speed-torque curve of a 
4 b.h.p. 50 c's, 230V, single-phase, four-pole 
motor. The slot combination is thirty-six 
stator, forty-eight rotor, skew of rotor 1-5 
rotor slots. 

Arrow a points to an overshoot and dip 
due to a high harmonic, 6 shows another 
overshoot and c a dip due to a fifth 
harmonic. The switch opens at about 
1100 r.p.m. d and closes at about 1020 r.p.m. 
(f on the return trace). Arrow e marks the 
point of maximum torque ~4-8 Ibft at 
1300 r.p.m. The results except for the points 
near zero speed agree well with the 
dynamometer test result shown in Fig. 9. 

Fig. 10 shows the speed-torque curve of a 
} b.h.p. 230V, 50 c/s, four-pole, single-phase 


motor, slot combination thirty-six stator, 
forty-eight rotor ; rotor slot skew, 1-5 rotor 
slots. The arrows point to phenomena 


similar to those in Fig. 8. Fig. 11 shows the 
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result of a dynamometer test. Again there 
is good agreement with the trace shown in 
the photograph. 
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The Characteristic Method of 
Solution for the Problem of 
Plane Plastic Strain 


By J. HALLING 


The velocity and stress equations of plane plastic strain are hyperbolic linear partial 


differential equations. 


The article shows how the solution to such equations may 


he represented by series of characteristic curves which allow the determination 


of the stress and velocity conditions at all points in the deforming zone. 


The 


application of the method is demonstrated by its use in the study of the direct 


extrusion process. 


The theoretical solution for this process is compared with 


several results obtained experimentally using model materials whose mechanical 


properties approximate to the hypothetical plastic rigid material assumed in the 


theory. 


HE forms of the equations of plane plastic 
strain are such that it is possible to 
obtain a solution to problems of this type 
using the method of characteristics. These 
characteristic curves, usually called slip or 
shear lines in this context, have definite 
geometric patterns associated with each type 
of problem. In a particular problem the 
solution will depend on the initial and boun- 
dary conditions which apply, and is obtained 
by iterative methods based on the properties 
of the characteristics. This type of problem 
has been dealt with, notably by Hill’ and 
Prager,” who develop the properties of the 
characteristics by different methods. 
Although the theoretical treatment de- 
mands certain simplifying assumptions with 
regard to the material properties, such 
assumptions do facilitate a complete stress 
and velocity solution to otherwise complex 
processes, e.g. sheet drawing, extrusion, hot 
rolling, &c. 
PLASTIC 


STRESS EQUATIONS OF PLANE 


STRAIN 
In these equations an isotropic plastic 
rigid material is assumed, so that they only 


THE 


strictly apply where the freedom of flow of 


the material is such that the elastic strains 
of the real material are negligible with respect 
to the plastic strains. Hence the transition 
regions in which, for a real material, the 
elastic and plastic strains are of comparable 
magnitude must be sufficiently narrow to 
Notation 


a,-— Normal stress in the x direction of a Cartesian system 
a,--Normal stress in the y direction of a Cartesian system 
o,-~-Normal stress in the z direction of a Cartesian system 
<,,-—Shear stress in the xy plane 
3,-—Algebraically greater principal stress in the xy plane 
o,—Algebraically lesser principal stress in the xy plane 
«, Intermediate principal stress 
& Maximum shear stress in the material, i.e. for a plastically 
deforming mass k represents the yield stress in shear for 
the material. 
Y—-Yield stress of the material in uniaxial tension 


¢,—-Linear strain rate in the x direction 
é, Linear strain rate in the » direction 
‘ Linear strain rate in the z direction 


Shear strain rate in the xy plane 
Maximum shear strain rate 
(Angle between the direction of o, and the x direction, 
measured anticlockwise 
Anticlockwise rotation of one plane of maximum shear 
from the x direction (see Fig. 1) 
»— Poisson's ratio 
Velocity component in the x direction 
Velocity component in the y direction 
Mean compressive stress on the planes of maximum shear 
»—-Denotes one family of physical plane characteristic 
curves referred to as ~ slip lines 
Denotes the other family of physical plane characteristics 
the © slip lines 
Denotes the family of hodograph plane 
which correspond with the «x slip lines 
Denotes the other family of hodograph plane character- 
istics corresponding to the ( slip lines 
Velocity component along the « lines 
Velocity component along the {3 lines 
W’—-Rate of plastic work per unit volume 
Radius of curvature of an x physica) plane characteristic 
§— Radius of curvature of a & physical plane characteristic 
Radius of curvature of an x’ hodograph plane characteristic 
§’—~Radius of curvature of a &’ hodograph plane characteristic 


characteristic 


satisfy the assumption of the hypothetical 
plastic rigid material. In any practical 
application of the following method the 
accuracy of the solution will depend on the 
degree of validity of the above assumptions in 
the particular instance. 

In a condition of plane strain the flow is 
everywhere parallel to a single plane, in this 
case the xy plane, and is independent of the 
z direction. Although in most technological 
forming processes these conditions are seldom 
realised the discrepancy is sufficiently small 
for this technique to be widely applicable. 

For conditions of plane strain, 

6,3, 


Wc-+s,) . . (1) 


D 
ij 


UG, +e) 


For a plastic rigid material and assuming zero 
volume change Poisson’s ratio has a value 
of 0-5. 

Hence 


6,—0,;—4(6,+0,)=p .... (2) 


For reasons which will become apparent 
later, it is usual to designate the directions of 
the two planes of maximum shear in the xy 
plane by the terms “x line’ and “ 4 line.” 
The anticlockwise rotation of the x line 
from the x direction is denoted by the angle ¢. 
The angle © represents the anticlockwise 
rotation of the direction of «,, the algebraic- 
ally greater principal stress, from the x 
direction. The directions of the lines of 
maximum shear are conventionally desig- 
nated «x and % such that a, bisects the first 
and third quadrants of the curvilinear co- 
ordinate system created by these x and 4% 
lines. Fig. | illustrates these conventions 
and also indicates the state of stress acting on 
a small curvilinear element. Fig. 2 shows 
the appropriate Mohr’s circle diagram for 
this state of stress and it can be seen that p 
represents the mean compressive stress on the 
planes of maximum shear stress k and is also 
equal to «3. Thus each unit volume of the 
plastic material is subjected to a triaxial 
hydrostatic stress p, and a pure shear in the 
vy plane of value k. The value of & is given 


by , according to the Maximum Shear 
Stress Criteria of yielding and by in 
V3 
the Distortion/Energy Criteria. 
From Fig. 2 it is seen that 
o,= —p—k sin . 2¢ | 
o,-—pt+ksin.26> . . . (3) 


Try=k cos 2¢ J 
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In the absence of body forces the equations 
of equilibrium for conditions of plane strain 
are 
of (4) 

ox 

It is convenient to transform these stress 
equations into terms of p, k and ¢ by using 
equations (3), hence obtaining equations (6) 
below. If p and ¢ are continuous functions 


DIRECTION OF THE ALGEBRAICALLY 
GREATER PRINCIPAL STRESS 0; - 


| 
| 
| 


0 





Fig. 1—The stress conditions and the conventions used, for the solution of 


problems in plane plastic strain 


of x and y, i.e. no stress discontinuities (the 
possibility of such discontinuities is men- 
tioned later), then: 


op 
ays, 


op 
dx ay dp 


/ Od / Od id 
ax aVa~ 07) 
Ox oy 


0d 
2k cos 2¢, 
ax 


0d 
2k sin 2¢, 
Ox 


Equations (5) and (6) are a series of four 
simultaneous algebraic equations in_ the 
variables ép/dx, ép/dy, 0¢/0x, 0¢/év and may 
be solved accordingly for each of these 
derivatives. 

Solving for ép/éx and using determinant 
notation gives 


dp 
d¢ 


0 0 
dx dy 
2k cos 2¢ 2k sin 2¢ 
2k sin2¢ +2kcos 2¢ 
dy 0 
0 dx 
0 2k cos 2¢ 
l 2k sin 2¢ 


2k sin 2¢ 


2k cos 2¢ 
Therefore 


dy[—d¢(— 4k* cos* 2¢—4k* sin’ 2¢)] 
ép_ _—_+-dp[—dx(—2k sin 24) + dy(— 2k cos 2¢)] 
dx dx{dx(2k sin 2¢)+dy(—2k cos 24)} 
-dy{[dx(2k cos 2¢)+ dyv(2k sin 24)] 
Z 
on ae 
BR eM an ey (/) 


Three possible types of solution to this 
equation are : . , 

(a) If N +0 the value of dp/dx is uniquely 
determined. In a similar fashion the other 
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derivatives would be determinate and the 
solution could be extended throughout the 
system considered. 

(b) If N=0 and Z+0 the values of the 
derivatives are infinite and a solution may 
not be continued. 

(c) If N=O and Z=0 the values of the 
derivatives are indeterminate and they may 
also be discontinuous. The meaning of this 
condition is best illustrated by considering a 

plastically deforming 
region such that the 
complete solution is 


known on one side of 


some curve AA. In 
this case, where the 
derivatives defined by 
equation (7) are in- 
determinate, the solu- 
tioncannotbeextended 
beyond AA unless ad- 
ditional information is 
available for such 
extension. In such cir- 
cumstances the curve 
AA is termed a charac- 
teristic and the condi- 
tions for such charac- 
teristics may be obtain- 
ed by placing the 
numerator and de- 
nominator of equation 
(7) each equal to 
zero. Putting N=0 in 
equation (7) yields the 
slope conditions for 
these characteristics 
whilst putting Z —0 produces the relationship 
between the variables p and ¢. 


x 


PHYSICAL PLANE CHARACTERISTICS 
Equating the denominator of equation (7) 
to zero produces the quadratic equation, 


‘dy 
° (ae ) b=@. 


5 


2 cot 2¢ 


Pai) 


( dy \" 


(3) 
dx/ 


Hence, 


(“) 
dx 
Thus the slopes of the physical plane 
characteristics are: 
(2) 
\dx/ x 
Hence the physical plane characteristics, 
designated x and lines respectively, are a 
series of orthogonal curves whose directions 
are along the direction of the maximum shear 
stress k. The convention for designating the 
x and @ characteristics, often called slip lines 
or shear lines, has already been anticipated 
and illustrated in Fig. 1. 


cot 2¢ -cosec 2¢. 


cot ¢d. (9) 


tan ¢ and (), 


EQUATIONS HOLDING ALONG THE 


Stipe LINES 
Equating the numerator of equation (7) to 
zero gives, 


STRESS 


‘dy 
2K i) 
dy 
dx) 

The slope of the physical plane character- 
istics (dy/dx) has the alternative orthogonal 
values given by equations (9). 

Hence 


dp 
dd 


cos 2a( ) —sin 2¢ 


dp 


dy 
Qk fi = < db 
dé 2k for (3°), tan 


¢ 2k for ( ). 
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Equations (10) therefore, yields a condition 
for another set of characteristics which 
would consist of a series of orthogonal straight 
lines of slope + 2k and --2k. These might be 
called the stress plane characteristics. Because 
of the simple form of equations (10) it is not 
usual to draw the stress plane characteristics 
but, rather, these equations are integrated 
yielding the compatibility conditions holding 
along the respective physical plane charac- 
teristics. 

Thus 


Pp? 2k .¢ 
p—2k.¢ 


a constant along the « lines | 
a constant along the @ lines 
(11) 


These equations were originally derived by 
Hencky* who referred the equilibrium equa- 
tions to the slip lines as a set of curvilinear 
co-ordinates, i.e. these equations are a 
restatement of the equilibrium equations. 

Prager? has shown certain geometric 
relationships between the stress conditions as 
represented by the Mohr’s circle diagram, 
which are in effect a further representation of 
equations (10). 

Writing equation (8) in a general form, 

dy\? dy 
44) aa.) haiti 

This equation has three types of solution: 

(a) B°>4AC; ie. the governing partial 
differential equations are hyperbolic and the 
solution to equation (8) yields a set of real 





einai 


Fig. 2—Mohr’s circle diagram for the stress 
condition of plane plastic strain 





physical plane characteristics, slip lines, and 
the compatibility conditions, equations (11). 

(6) B*=4AC; this gives one real root 
indicating the parabolic nature of the govern- 
ing equations. : 

(c) B°<4AC; this gives no real roots so 
that the characteristics are imaginary and the 
governing equations are elliptic. 

We thus conclude that the stress equations 
of plane plastic strain are hyperbolic and 
their solution may be represented by real 
characteristics curves, slip lines, with certain 
stress relationships holding along these lines. 


THE STRESS SOLUTION OF PROBLEMS IN PLANE 
PLASTIC STRAIN 


In a particular deformation process it is 
probable that the form of the solution of the 
governing equations will be different in 
various regions of the plastically deforming 
mass, e.g. a region of uniform stress distribu- 
tion may adjoin a region of non-uniform 
distribution. These different regions would, 
therefore, have geometric properties of the 
physical plane characteristics which corres- 
ponded to the appropriate solution. Further- 
more, these various regions would be joined 
along a characteristic which is common to 
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both regions and along which the necessary 
discontinuities of the derivatives can exist. 
(The possibility of the discontinuity of the 
derivatives along the characteristics was 
mentioned in relation to the properties of 
equation (7), 1.e. along a characteristic the 
derivatives are indeterminate and may be 
discontinuous.) 

Some common geometric forms of the 
orthogonal characteristic curves are shown 
in Fig. 3. Fig. 3 (a) shows a general form of 
orthogonal network constructed on the basis 
of the two curves OA and OB. If the curve 
OA is of zero length this pattern is a fan as 
shown in Fig. 3 (4), whilst if the curve OA is a 
straight line then the other family of curves, 
OB, &c., must be either involutes or circula: 
ares, Fig. 3(c). If the curve OB is straight 
the pattern is a fan of straight lines and 
circular arcs as shown in Fig. 3(d). Fig. 3 (e) 
results when both families of characteristics 
are straight lines and since ¢ must therefore 
be constant throughout this system it is seen, 
from equations (11), to represent a system of 


(b) 














L 
8 ‘ 
Fig. 3—Typical geometric forms of the slip line 
patterns 











uniform stress distribution. Patterns of the 
type shown in Fig. 3(4) and 3(d) are 
commonly found at the edges or corners of 
dies and indenting tools. 

The physical plane characteristics, or slip 
lines, for a particular process are thus found 
to occur in separate zones having distinct 
geometric properties, and joined along an 
appropriate characteristic which is common 
to adjoining regions. The pattern for sheet 
drawing with moderate reduction is shown in 
Fig. 4 and four distinct zones are readily 
appraised. The region ABC will be seen to 
be one of uniform stress with fan-shaped 
regions ACD and BCE occurring at the die 
corners. 

In general, in any particular deformation 
process it is not possible to build up the 
characteristic (slip line) pattern by an explicit 
method. It is necessary to build up the 
pattern on the basis of some assumed shape 
for a particular slip line such that this pattern 
unambiguously satisfies the appropriate boun- 
dary conditions. Some typical stress boun- 
dary conditions in terms of the relative 
angles of the slip lines are shown in Figs. 5, 6 
and 7, together with the relevant Mohr’s 
circle diagrams. In each case two possibili- 
ties exist depending on the designation of the 
two slip lines according to the convention 
illustrated in Fig. 1. Figs. 6 and 7 indicate 
the boundary conditions for the two limiting 
frictional conditions and other frictional 
conditions must lie between these two 


extremes. 
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The geometrical properties and the numeri- 
cal calculation of characteristic patterns 
such as those illustrated in Figs. 3 and 4 have 
been classified by Hill.'. He also indicates 
the usefulness of the curvature of the slip lines 
as a technique which facilitates calculation. 
EQUATIONS OF PLANE PLASTIC 

STRAIN 

In some problems the slip line field is 
uniquely determined by the stress considera- 
tions alone, the velocity boundary conditions 
being used to establish the velocity distribu- 
tion. In other problems the complete solu- 
tions require that the stress and velocity 
boundary conditions must be considered 
together. Thus the validity of a slip line 
field is only established provided it satisfies 
both the stress and the velocity boundary 
conditions. 

It is convenient to consider the process of 
continuous deformation as a quasi-static 
condition. The derivatives of the velocity 
components with respect to the co-ordinate 
directions then constitute strain rates, or 
Strains occurring in unit time interval. Since 
é, is zero the condition of zero volume change 
becomes 


VELOCITY 


(12) 


axis of 
rate 


For an isotropic material the 
principal stress and principal strain 
coincide so that 


2t 
tan 20 =Y 


GS 


But 


tan 20 cot 2¢, e.g. see Fig. 1. 


Therefore 


It is convenient to introduce a_ velocity 
function ¥ which satisfies equation (12), 1.e. 


a 


= yand v 


ae (14) 
Substituting from equations (14) in equation 
(13) yields equation (17) below. 

Furthermore, the condition of continuity of 
the velocity components results in 


Ou, Ou, 
dx 5 dy > du, 
ax ay 


be, dv, 
dxx=-+dys dv 
ox dy y 


Substituting for the velocity components in 
terms of the derivatives of & gives 


5x8 2 cot 2¢,. ~ ay (17) 

Taking equations (16) and (17) as a system 
of three linear simultaneous algebraic equa- 
tions in the variables 0*Y/dx*, 0? y/dy? and 
d*y/dx.éy the solution for the latter term 
iS written in determinant notation: 
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aa 


— 
a) 


1 2 cot 2¢ ] 


f oy oy 
dy| a(s*)| d(55) - a 
dx . dx + dy(dx . 2 cot 24+ dy) 


4 
N’° (18) 

As was the case for the solution of the 
characteristics in the stress equations it is 
necessary to put Z’ and N’ each equal to zero 
in equation (18). The equation which then 
yields the physical plane characteristics for 
the velocity solution is, from the denominator 
of equation (18): 


' 


CL 
F cs 


Fig. 4—Slip line field for sheet drawing through a 
smooth die with moderate reduction. (Pattern sym- 
metrical about C.L.) 


(dy\? 
dx) ; 


(dy 


} =tan.¢ ont 2) 
dx fo « ~Ye a 


(19 
dx 19) 


cot.¢. 


Thus the physical plane characteristics for 
the velocity solution are identical with the 
physical plane characteristics (slip lines) of the 
stress solution. 

Equating the numerator of equation (18) to 
zero gives 
Oy 
(2 
Nay) dy 

OY\ dx 
a(S") 


or, recalling equations (14), 


dv, i 0 
du, dx (2) 
It is, therefore, possible to construct a 
series of characteristics in a u,, v, plane, i.e. 
the hodograph characteristics, and such 
characteristics are at all points orthogonal to 
the corresponding physical plane character- 
istics (slip lines). If corresponding charac- 
teristics in the hodograph plane are designated 
x’ and @’ the slope of these characteristics is 
given by, 
ov \ 
(2 : 
(aut) cot ¢ 
(2) 


, stand 
Ou,./8 
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Fig. 5—Slip lines and stresses at the boundary of a plastic/rigid material in 
The two possible conditions at a stress free surface AA. 


plane strain. 


An alternative method of presenting equa- 
tion (20) is to express it in the form of velocity 
conditions which hold along the slip lines 
This is analogous to the method applied in 
the stress solution which resulted in Hencky’s 
equations. For this purpose it is convenient 
to consider the velocity components along 
the slip lines rather than in the co-ordinate 
directions. If uw and + represent the velocity 
components along the « and & lines respec- 
tively it follows from Fig. | that: 

uu, COS d+, sin d 


(22) 


r==v, COS d—U, SIN d 


Considering the velocity relationships along 
an «slip line. From equation (21) it follows 





that: 
dv, 
en cot.®?. 
du, 
Hence 
dv, sind | du, cos d—0. 
Thus 
dv, : du, 
sin¢d+-,, cos¢=0. 
dd dd 
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Fig. 7—Slip lines and stresses at the boundary of a plastic/rigid material in 
plane strain. 


rigid body 





The two possible conditions at the surface of a rough (sticking) 
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plane strain. 


Adding v, cos ¢—uz sin ¢ to each side of this 


equation gives, 


dv, du 
SiNngd+v, COS @ COS uu, SIN @ 
dd 4 db oi 
vr, COSd -u, sind 

or 

d 

ie” sin ¢ +u, cos d)—v, cos d—u; sin 4, 

dd 


Substituting for vu and v from equations (22), 


du 


add 


Le: 
du—v.dé-—0 along an ~ line 

Similarly (23) 
dv+u.dd—0 along a & line 


These equations were originally proposed 
by Geiringer.* They indicate that the exten- 
sion along a slip line is zero which is also 
apparent from the orthogonal relationship 
between the slip lines and the hodograph 
characteristics as expressed by equation (20). 

Equation (23) also shows that the velocity 
components are constant along a straight slip 
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Fig. 6—Slip lines and stresses at the boundary of a plastic/rigid material in 
The two possible conditions at the surface of a smooth rigid body 


line. This case isillustrated in the hodograph 
diagram by a form of degenerate mapping: 
e.g. (a) If one family of slip lines are straight 
then all points along any straight slip line are 
represented by a single point in the hodo- 
graph. (+) If both sets of slip lines are straight 
in a particular region then such a region is 
represented by a single point in the hodograph, 
i.e. a region of uniform velocity. 


PLASTIC Work 

Having devised a slip line field with its 
associated hodograph diagram which satis- 
factorily fulfils the whole of the stress and 
velocity boundary conditions it is finally 
required to check that the plastic work at all 
points in this field is positive. The rate of 
plastic work W is computed from, 


m 5 

Vv k. + (24) 
where +, the maximum shear strain rate, is 
a function of the velocity derivatives at any 
point. 

















Fig. 8—The physical plane characteristics (slip line field) for direct extrusion 
with rough container walis and 66:7 per cent reduction 
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This check is facilitated by using the 
hodograph diagram as demonstrated by 
Green.® If Rand S are the radii of curvature 
of the « and ¢ slip lines and R’ and S" are the 
radii of curvature of the respective hodograph 
characteristics ; then 
A S’ R 


s R) (25) 


W ky 

The positive nature of W is therefore 
checked by inspection of the slip lines and 
the corresponding point in the hodograph. 


EXTRUDED 
SECTION, 
REGION C 


MAIN BILLET, 
REGION B 





‘ DEAD ZONES, REGION A 


Fig. 9—The hodograph characteristics for direct 
extrusion with rough container walls and 66-7 per 
cent reduction 


This technique may not be applied in the case 
of a situation where a tangential discon- 
tinuity in the velocity exists. 


STRESS AND VELOCITY DISCONTINUITIES 

The possibility of stress discontinuities 
cannot be ignored and has been considered by 
both Hill! and Prager.® [tis not, however, such 
a frequent phenomenon as a discontinuity in 
the velocity. The normal component of 
velocity across a slip line must be contin- 
uous from considerations of the incom- 
pressibility of the material. Thus any 
discontinuity of the velocity can only occur 
in the tangential com- 
ponent of the velocity 
across a_ slip line. 
Hence a small element 
crossing the slip line 
is considered to under- 
go a_ sudden finite 
shear parallel to the 
discontinuity. In a 
practical case such a 
discontinuity is repre- 
sented by a narrow 
transition region hav- 
ing a large shear strain 
rate. 


THEORETICAL “3 


ean —4 


THEORETICAL es * 


EXAMPLE OF THE 


METHOD 


Consider the exam- 
ple of direct extrusion 
in plane strain when the 
walls of the container 
are rough and the re- 
duction is 66-7 per 
cent. A satisfactory 
slip line field’ is shown 
in Fig. 8. The dead 
zones B are a well- 
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known phenomena in the extrusion process 
(It is theoretically possible, and has been 
corroborated by experiments with model tech- 
niques," * that with effective lubrication such 
dead zones do not occur.) The bounding 
slip lines 0, 18, 19, 20, 21 and 0’, 18’, 19’, 20’ 
and 21’ meet the container walls tangentially, 
i.e. the boundary condition shown in Fig. 7 
when the maximum shear stress is tangential 
to the wall. The bounding slip lines 0, 1, 2; 
e, v2: 9G, te, ce ae F, 13. 17’, 21". 
meet the axis of symmetry at 45 deg., i.e. it is 
assumed that no stress discontinuity exists 
along this axis. The material outside the 
deforming region, defined by these bounding 
slip lines, is rigid, although it may be plastic. 
The thickened lines in Fig. & are those slip 
lines which are the boundaries of the several 
discrete regions which constitute the complete 
field. 

The slip lines, 0, 1, 2 and 0’, 1’, 2, are 
Straight, so that the stress at all points along 
such lines is constant. The resultant axial 
load in the extruded portion of the material 
must be zero. Hence by reference to the 
convention shown in Fig. | the slip line 
families may be designated « and @ as shown 
in Fig. 8. 

Fig. 9 shows the hodograph characteristics 
corresponding to the slip line field shown in 
Fig. 8. This has been constructed from the 
orthogonal relationships between « lines and 
x lines, &c., established by equation (20) 
and the following velocity boundary con- 
ditions: 

(a) The velocity of the extruded portion 
must be axial and for 66-7 per cent reduction 
have a magnitude three times that of the ram 
velocity, i.e. constancy of volume. 

(b) There can be no normal component of 
velocity along the bounding slip lines 0, 18, 
19, 20, 21 and 0’, 18’, 19’, 20’, 21’. 

As a practical demonstration of the validity 
of this method several experimental results, 
for direct extrusion under these conditions, 
are shown in Fig. 10. Using the slip line 
field of Fig. 8 and its associated hodograph, 
Fig. 9, the resulting deformation to a square 
grid network may be calculated. Using a 
similar grid network scribed on a block which 
is subsequently extruded, the results obtained 
experimentally may be compared with the 
theoretical predictions. Fig. 10 shows typical 
results obtained using * Plasticine,”* lead and 
paraffin wax,'® which are compared with the 
theoretical prediction. The model materials 


PARAFFIN WAX — ai 


PARAFFIN WAX me 


Fig. 10—Theoretical and experimental grid patterns for direct extrusion with 
rough container walls and 66-7 per cent reduction 
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used in these tests have mechanical properties 
which approximate to the hypothetical plastic 
rigid material. Slight discrepancies in the 
patterns are due to this approximation and 
also differences in the frictional conditions 
at the container walls. 
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United Kingdom/Euratom Atomic 
Energy Agreement 


THE United Kingdom/Euratom Atomic Energy 
Agreement, the text of which was published as a 
White Paper last week, contains provisions for 
the exchange of information between the United 
Kingdom Atomic Energy Authority and the 
Euratom Commission, including the licensing 
and sub-licensing of patents. The agreement is 
intended to provide the necessary framework 
for practical co-operation on the peaceful uses 
of atomic energy between institutions and 
individual industrial concerns in the United 
Kingdom and in the Euratom countries. Thus, 
it will open the Euratom market to reactors 
developed in Great Britain and will help users in 
Euratom countries to gain experience in the field 
of natural uranium reactor technology. The 
Authority and the Commission are to assist 
persons within the Community and in the United 
Kingdom in obtaining research and power 
reactors and other material and equipment 
necessary for atomic energy programmes, and 
are to help them in obtaining assistance in the 
design, construction and operation of such 
reactors and of fuel manufacturing and process- 
ing plant. Arrangements are laid down for the 
supply by the Authority to the supply agency 
of the Community, or to other persons duly 
authorised by the Euratom Commission, of the 
necessary fuel for reactors obtained from the 
United Kingdom and for its processing after 
use. It is provided that the contracting parties 
shall co-operate in providing adequate financial 
protection against third party liability, and it is 
envisaged that the Atomic Energy Authority and 
the Euratom Commission may assist each other 
through the secondment of experts and in other 
ways. 

There is an undertaking that material and 
equipment obtained under the agreement shall 
be used for peaceful purposes only. Moreover, 
the continuation of the co-operation envisaged in 
the agreement shall be contingent upon the 
mutually satisfactory application to such 
material and equipment (when it is within the 
European Atomic Energy Community) of the 
security control established under the provisions 
of the Euratom Treaty and (when it is within 
the United Kingdom) of the measures for account- 
ing for the use of material and equipment estab- 
lished by H.M. Government. Consultation and 
exchanges of visits are to take place to implement 
this provision. 

The agreement also provides for periodical 
meetings of representatives of the contracting 
parties to consult on matters arising out of the 
application of the agreement, to supervise its 
operation, and to discuss the possibility of 
additional arrangements for co-operation. Dis- 
cussions have taken place recently be- 
tween the members of the Commission 
and members of H.M. Government on the 
establishment of permanent machinery for this 
purpose. A standing committee will be estab- 
lished forthwith at the technical level and the 
parties agreed to consider further the question 
of establishing a supervisory body which would 
include members of the Commission on the one 
side and members of H.M. Government and of 
the Atomic Energy Authority on the other. 
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Experiments on the Compressive 
Strength of Anhydrite 


By W. J. SKINNER, B.Sc.* 


No. 


Anhydrite is not a material of which many engineers have experience. 


But much 


of the investigation described in this article is of more general application. In par- 
ticular, the author points out that the theory might profitably be applied to concrete. 
Anhydrite (anhydrous calcium sulphate) is mined at the Billingham Works of 


Imperial Chemical Industries, Ltd., at an average depth of 800ft. 


About 20ft of 


the seam is extracted by the “ pillar and stall” system, leaving, in the present 
workings, pillars 51 ft square with intervening roadways 24ft wide ; in a consider- 


able area of older workings the pillars are 42ft square with \8ft roadways. 


The 


extraction ratio (ratio of stone won to total stone present in the thickness mined) is 
thus roughly 0-5 and, at a given depth, determines the compressive stress in the 


pillars. 
experience. 


be safely extracted is, obviously, the compressive strength of the pillars. 


The choice of the ratio used was originally based on empirical mining 
One of the chief factors determining the amount of stone which can 


In the 


interest of conservation of anhydrite reserves experiments were therefore carried out 

to obtain an estimate of the pillar compressive strength. A solution of this problem 

was obtained by the use of the theory of statistics of extreme values. The experi- 

ments and application of the results are therefore described in some detail since, 

although the statistical aspect of many fracture phenomena is now widely recog- 

nised, very few examples of application to practical problems are to be found 
. in the literature. 


S with most other brittle materials, the 
ccm strength of anhydrite 
decreases as the size of the specimen tested 
increases. This phenomenon, hereafter 
referred to as the size effect, is quite marked 
in anhydrite over the size range in which it 
is practicable to prepare and test specimens. 
As the maximum size of specimen of similar 
shape to a mine pillar (rectangular block of 
square cross section) which could be cut and 
crushed was circa 10in square considerable 
extrapolation of experimental results in terms 
of size was necessary to estimate pillar 
strengths. A major objective of this investi- 
gation was, therefore, to obtain a reliable 
relationship between size and strength for 
run-of-mine anhydrite. 

This was complicated by the variable 
nature of the material and the resulting wide 
dispersion of strength. The anhydrite mined 
is a sedimentary rock with well-defined 
bedding. Its calcium sulphate content aver- 
ages 90 per cent, but there are considerable 
fluctuations in purity, particularly in vertical 
section. It contains an average of 5 per cent 
of gypsum (a hydrated form of calcium 
sulphate) most of which occurs sporadically 
as relatively large crystals (porphyroblasts) 
set in the finer grained anhydrite matrix. 

A further factor to be considered was the 
effect of specimen shape. As is well known, 
the compressive strength of specimens of 
constant cross-sectional area increases’ as the 
thickness (height) of the specimens decreases. 
It was, therefore, necessary to determine the 
effect of this factor at least over the range of 
pillar height/width ratios likely to be met in 
practice. 

SOME THEORIES AND OBSERVATIONS 
OF BRITTLE FRACTURE 

It is beyond the scope of this article to 
review all of the theories which have been 
proposed to explain the phenomena observed 
in the fracture of brittle materials. Only the 
general theories and some observations 
which are of particular interest in the present 
problem are therefore summarised below. 


1. EFFECT OF SPECIMEN SIZE 
(a) General—When early work had indi- 


Billingham Divison, 


* Imperial Chemica! Industries, Ltd., 
Research t. 


cated the marked effect of specimen size upon 
the compressive strength of anhydrite it was 
suggested that this was due to the increased 
incidence of macroscopic cracks and flaws 
in larger specimens. This suggestion was 
based upon the observation, made in prepar- 
ing the specimens, that the difficulty of 
cutting blocks free from visible flaws increased 
with increasing size. It was supposed that 
these flaws were largely produced by blasting 
in the mine and that, apart from joints, the 
comparatively undisturbed centre of a pillar 
would be relatively free from such flaws. 
It was also thought that the large dispersion 
of the results from the early tests was attribut- 
able to variations in the magnitude of the 
cracks from one specimen to another. 

However, the size effect is observed in 
many other materials and in various forms of 
strength tests. Examples are tensile tests on 
metal wires! and glass fibres,? compression 
tests on concrete and mortar* *¢"4> bending 
tests on mortar beams® and notched bar tests 
on steels.’ The variation of strength with 
size was, therefore, probably a more funda- 
mental effect than suggested by the macro- 
scopic flaw theory. Further reasons for 
rejecting the latter theory are given later. 

(b) Griffith's Theory.—The theoretical cohe- 
sive strengths of solids, as derived from 
values of interatomic forces, are between 
two and three orders of magnitude greater 
than the observed strengths. In an investiga- 
tion of the phenomena of rupture and flow 
in solids, Griffith? postulated that this 
discrepancy is due to the presence, in actual 
materials, of very small discontinuities or 
flaws. All subsequent theories of brittle 
fracture are based, either implicitly or 
explicitly, on this concept. Griffith also 
obtained a quantitative expression for the 
stress conditions under which a crack of 
given dimensions will become self-propagat- 
ing and thus spread throughout the whole of 
the stressed body. His solution of this 
problem was based on the expression derived 
by Inglis* for the maximum stress at the ends 
of a transverse elliptical hole in a thin plate 
of isotropic material subjected to a uniformly 
applied tensile stress. Considering a crack 
as the limiting case in which the minor axis 
of an ellipse becomes vanishingly small, 
Griffith found that the overall stress S, 


tN 
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under which a crack of length 2c spreads ist : 
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where E is Young’s modulus and T is the 
specific surface energy, i.e. surface tension, 
of the material. 

The validity of this equation was tested by 
breaking, under internal pressure, glass tubes 
and spheres containing cracks of various 
lengths produced by cutting with a diamond. 
It was found that the product 53V c remained 
substantially constant as predicted by equa- 
tion (1). It was also shown, using measured 
values of E and 7, that a crack or discon- 
tinuity 10-*in long would be sufficient to 
decrease the tensile strength of the glass used 
from the theoretical value of ca. 3 x 10° lb 
per square inch to the value of 24,900 Ib 
per square inch observed in tests on fibres 
0-04in in diameter. 

In considering the implications of the 
above theory, Griffith suggested that reduc- 
tion of specimen size to very small values 
should lead to a material increase in strength 
owing to the limitation thus imposed on the 
maximum possible size of defect and that, 
therefore, the strength of indefinitely small 
specimens should approach the theoretical 
value. “Tensile tests on glass fibres of dia- 
meters down to ca. 10~in showed that the 
observed strength did, in fact, approach the 
theoretical value. 

So far, only the two-dimensional case of a 
crack in a thin plate subjected to a tensile 
stress acting in a direction perpendicular to 
the length of the crack has been considered. 
It is obvious that if, in this case, the stress 
is simply reversed so as to become com- 
pressive, there will be no tendency for the 
crack to spread since the effect of the applied 
stress is merely to force the sides of the crack 
together. It has been shown, however,’ that 
in the three-dimensional case of uniaxial 
compression, the presence of internal cracks 
can still give rise to tensile stresses large 
enough for fracture to occur. Here, a similar 
relation between crack length and the overall 
stress required to propagate the crack holds 
(i.e. stress inversely proportional to square 
root of crack length) provided that the 
cracks in the isotropic material are oriented 
at random and that the maximum crack 
length, as well as the radius of curvature at 
the tip of the crack, is the same for all 
orientations. 

(c) The ** Weakest Link” Concept.—If it 
is assumed that numerous small defects are 
distributed throughout actual materials, it 
may also be assumed that a material body is 
made up of volume elements, each of which 
contains one defect. Different values of the 
overall stress will then be required to produce 
fracture in the individual volume elements 
which contain defects of different sizes. If 
the defects are distributed at random with 
a certain specific density and if it is assumed 
that each defect can propagate independently, 
the strength of the entire specimen will be 
determined by the weakest volume element, 
i.e. by the strength of the volume element 
containing the largest defect. 

As a result of these considerations, the 
dependence of the strength of a specimen 
upon the strength of its weakest volume 
element has been likened to the simple case 
of a tensioned chain where the strength is 
determined by the strength of the weakest 

+ If the thickness of the plate is large compared with 2c, the 
overall stress which causes the crack to spread is 
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where p is Poisson's ratio. Since the difference between this value 
and that given by (1) is small and within the accuracy of (1) the 
simpler expression wil! be used here. 
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link. The formulation of the chain model 
appears to have been due to Peirce,’° who 
used it to explain the variations of breaking 
strength with length observed in tensile tests 
on yarn and who realised the close connection 
of this problem with statistical theory. In 
terms of the weakest link concept, the strength 
of a chain will decrease with increasing 
length, i.e. with increasing number of links, 
owing to the greater probability of finding in 
long chains a weaker link than will be found 
in short ones. Statistically, the weakest link 
problem is thus equivalent to that of the 
distribution of smallest values in samples 
of a given size, where these are drawn at 
random from a parent population whose 
probability density function is known. 
Generally, the distribution of the strengths 
of the hypothetical volume elements of actual 
materials is not known, and it is necessary 
to assume the form of this distribution to 
formulate quantitatively the expected relation 
between strength and size. In some cases, 
however, the distribution of the defect sizes 
can be inferred from observations other than 
strength determinations ; the strength dis- 
tribution of the volume elements may then 
be calculated from equation (1). A further 
complication arises because it cannot always 
be assumed that the flaws are distributed 
throughout the volume of actual materials. 
In many brittle substances (e.g. glasses) the 
dangerous cracks are on the surface, so that 
their number cannot be proportional to the 
volume. but is more likely to be related to 
the surface area. As Orowan" has pointed 
out, any statistical treatment of brittle 
strength should therefore take into account 
the nature and history of the material. 
2. Errect OF SPECIMEN SHAPI 


As the pillars in the Billingham mine are 
mainly of square cross section, the only 
change of shape which was investigated was 
that of relative specimen height. In order 
to express shape quantitatively the term 
slenderness ratio is used, this being defined as 
the ratio of specimen height (thickness) to 
side length. (This should not be confused 
with the term used in connection with 
columns and struts, where slenderness ratio 
is defined as the ratio of height to least radius 
of gyration of the cross section.) 

The general way in which the compressive 


COMPRESSIVE STRENGTH 


SLENDERNESS RATIO 


Fig. 1!—Variation of compressive strength with 
slenderness ratio 


strength of a brittle material varies with 
slenderness ratio is shown in Fig. 1. 

The curve shown may be divided roughly 
into three parts, viz. AB, where the com- 
pressive strength decreases rapidly with 
increasing slenderness ratio merging into 
BC, an almost linear part of the curve with 
a small slope, followed by CD, where the 
rate of decrease of strength increases again 
after a discontinuity at C. To the right of C 
failure occurs by buckling and as C lies well 
above the range of slenderness 
interest in the present problem, the portion 
of the curve CD will not be considered 


further. 


Since compression is an inefficient way of 


applying the tensile or shear stresses, or com- 
bination of these, which actually produce 


ratios of 
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fracture, the slenderness ratio effect in the 
region ABC apparently arises from the 
influence of the specimen geometry on the 
orientation and intensity of these stresses. 
In other words, the change of strength 
with slenderness ratio may be regarded as a 
mechanical effect resulting from variation 
with shape of the mechanical advantage in 
the transformation of the applied com- 
pression to the tensile and/or shear stresses 
producing rupture. A knowledge of the 
actual mechanism is required to formulate 
the effect quantitatively. Numerous theories 
have been proposed, but there is still no 
general agreement as to the conditions which 
initiate fracture in compression even in 
isotropic materials. This, again, is probably 
due to some extent to variation of the mech- 
anism of failure with the nature of the 
material, e.g. with the location of the most 
dangerous flaws. 

The Griffith theory requires that fracture 
is produced by tensile stresses. The difficulty 
arises, however, that the most dangerous 
cracks in uniaxial compression would be 
those at 45 deg. to the stress and, in specimens 
with slenderness ratios appreciably greater 
than unity, these should propagate in their 
own plane. As is well known, failure in 45 deg. 
planes was also required by the much earlier 
theory of Coulomb, since this is the direction 
of the maximum shear stress. Fracture 
surfaces inclined at 45 deg. to the compression 
axis are rarely observed, however, the angle 
usually being greater than this while even 
vertical splitting is not uncommon. The 
theories of Navier and Mohr, according to 
which the inclination of the fracture plane is a 
function of the normal stress on that plane, 
while satisfactorily explaining the behaviour 
of some materials are not universally applic- 
able and do not explain vertical splitting. 
By means of the ultrasonic pulse technique 
Jones'* has shown that vertical cracks often 
develop in concrete specimens at stresses 
considerably below those at which failure 
ultimately occurs. Again, some materials 
which show inclined fracture surfaces when 
tested between dry compression plates, often 
split vertically if the plates are lubricated ; 
generally, lubrication of the compression 
plates results in a lowering of the critical 
stress. These observations indicate that the 
restraint exercised by friction at the com- 
pression surfaces may play a significant part 
in the shape effect and suggest that the stress 
conditions leading to fracture may vary with 
the testing technique. 


EXPERIMENTAL PROCEDURI 


In the investigation of the size effect the 
strength of specimens with dimensions vary- 
ing from 10in by 10in by 6in to 0-15Sin by 
0-1Sin by 0-045in was determined. As 
sources of error having little significance 
when testing large specimens assume major 
proportions when dealing with very small 
specimens it was found necessary to modify 
the methods of preparation and _ testing 
according to size as briefly described below. 
Except in one special case mentioned later, 
the specimens were oriented so that the com- 
pression faces were parallel to the bedding 
of the stone. 

Specimen Preparation.—Specimens with 
side lengths of 4in or more were cut from the 
parent stone to almost the required dimen- 
sions with a carborundum or diamond- 
impregnated wheel. They were then ground 
to final size on a steel plate with carborundum 
powder and water. 
these larger specimens were subsequently 
crushed in presses provided with a ball joint 
which should theoretically compensate for 


Although nearly all of 


non-parallelism of the compression faces, the 
opportunity was taken of eliminating this 
as a major source of error by grinding until 
the maximum departure from parallelism 
was | mil. 

For the reasons given below, it was not 
practicable to use a ball joint to compensate 
for non-parallelism with smaller specimens, 
and thus it was essential to prepare these 
with their faces more accurately parallel. 
[his was achieved by grinding a plate of 
anhydrite about 3in by 2in until the required 
thickness was reached and the maximum 
departure from parallelism in any direction 
was within | mil. The plate was then cut 
into squares and the resulting rough 
specimens mounted in an improvised jig 
for grinding to final size. The final grinding 
of din specimens was carried out by piling a 
number of pieces with their compression faces 
adjacent, clamping them together and grind- 
ing the pile as a single unit. This reduced 
the time required for preparation and, more 
important, reduced the tendency for crystals 
of anhydrite to flake off from the edges and 
corners of the specimens. It was impractic- 
able to grind the edges of still smaller 
specimens in this manner, however ; with 
these, the rough pieces were mounted in a 
row between two plates of ** Perspex and 
the plates and specimens were ground down 
together. It was necessary, of course, to 
repeat this process three times to grind all 
four edges of the specimens. 

Compression Testing.—The testing of the 
larger specimens (lin side length and over) 
was straightforward and need not be 
described. Preliminary experiments with 
smaller specimens gave very variable and 
often low results even when the specimen 
faces had been made reasonably parallel as 
described above. This was found to be 
mainly due to two sources of error (eccentric 
loading and failure to apply the load over the 
whole of the specimen compression faces), 
which are considered in further detail below. 

Axial Loading of Specimens.—In carrying 
out compression tests in a press fitted with a 
ball joint it is necessary to centre the 
specimens carefully so that the load is applied 
axially. A departure from the central posi- 
tion results in eccentric loading and if suffi- 
ciently great will cause the observed strength 
to be appreciably lower than the true value. 
The difficulty of centring the specimens and 
the effect of a given deviation increases with 
decreasing specimen size. This difficulty was 
enhanced in the present investigation since 
it was necessary to crush the smallest speci- 
mens in a Hounsfield Tensometer, in which 
the load is applied in a horizontal direction. 

The simplest method of overcoming this 
difficulty was to eliminate the ball joint and 
arrange that the faces between which the 
specimens were crushed were always accu- 
rately parallel, since this would ensure that 
the load was applied axially even if the 
specimen was not accurately centred. Accord- 
ingly, a cylinder was made with two well- 
fitting pistons whose inner faces were ground 
accurately parallel, and the specimens were 
placed between the pistons for crushing. 
To avoid distortion and abrasion of the 
faces, the pistons were made of Cr-Mo steel. 
heat-treated to give a Brinell hardness of 500. 

Local Loading of Specimens.—\t was found 
that when the cylinder and pistons were used 
for crushing, some very low results were 
still obtained, particularly with the smallest 
specimens. This appeared to be due to 
failure to apply the load over the whole of 
the area of the compression faces owing to a 
slight tapering of the specimen thickness, 
sometimes at the edges, but mainly at the 
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corners, presumably due to the flaking off 
of crystals during grinding of the edges. 
The use of the finest grade of carborundum 
powder for grinding failed to correct this. 
The possibility that solution of anhydrite 
along the crystal boundaries, by the water 
used in grinding, caused these imperfections 
was also considered, but the use of paraffin 





Fig. 2—Anhydrite 204. cryStalline 


Very coarsely 
anhydrite from borehole core. 140 


instead of water as the grinding medium 
effected no improvement. The simplest 
method of overcoming this difficulty was the 
use of a deformable packing material in 
contact with the specimen to spread the load 
over the compression faces. This necessitated 
a careful choice of material since it is well 
known that readily deformable packing 
gives low results owing to the tearing apart 
of the specimens by tension resulting from 
lateral flow. It was found that the highest 
strengths were recorded when the packing 
consisted of a metal whose yield point was 
slightly lower than the ultimate specimen 
stress. The load was thus better distributed 
over the specimen area before failure by 
plastic flow of the metal. The resultant 
strain hardening increased the resistance to 
further flow so that the small stress increment 
then required to fracture the specimen caused 
little further deformation of the packing. 
Mild steel was found to be a satisfactory 
packing material for most of the small 


specimens. Brass strip was used for an 
anhydrite sample with a very low compressive anhydrites the crystal size and, hence, anhydrite is determined by the size of the 
raBLe |—Effect of Crystal Size on Compressive Strength 
Specimen side length-- lin ; slenderness ratio 0-6 in all cases 
Sample No. of Mean Range of Standard Approximate Chemical analysis of sample—per cent 
code specimens compressive observed strengths deviation maximum . 
No tested strength (tons ft*) (tons ft*) crystal diameter Loss on 
(tons ft*) (us) SiO, R,O. SO CaSO, caO MgO ignition co, 
204 4 840 770-950 81 500 0-2 0-2 §7-0 96-9 40°6 0-4 0-5 ; 
206 4 1130 1050-1230 73 200 0-3 0-2 §8-4 99-3 41-3 0-1 O-1 
203 4 1490 1450-1510 29 150 0-1 0-1 57-1 97-0 41-1 0:4 1-1 
205 4 1580 1510-1660 63 60 0-1 0-2 56-9 96:7 40°9 0-5 1-6 0-8 
207 2 1860 1850-1870 14 60 0:2 0-2 s7-9 98-4 41-0 0:2 0-3 
208 3 2380 2300-2460 81 40 7-2 3-5 44-4 75-4 34°6 2°6 6°5 5-5 
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strength (ultimate stress ca. 6 tons per square 
inch), for, although this metal has no definite 
yield point, it flows slightly under loads of 
this magnitude and strain hardens. 

This method of crushing could be criticised 
on the grounds that it probably altered the 
stress conditions at the specimen faces. The 
alternative of capping was considered to be 
open to similar objections. 

Rate of Loading.—Owing to the use of a 
number of testing machines loading rates 
varied over the range 20 to 60 tons per square 
foot per minute. 


EXPERIMENTAL INVESTIGATIONS 


Size EFFECT iN ANHYDRITE OF CONSTANT 
QuaLity: (a) Effect of Stone Quality on 
Strength.—It is commonly observed that the 
Strength of brittle crystalline materials 
decreases with increasing grain size. Experi- 


ments with samples drawn from a_ variety 
of sources to cover a large range of crystal 


size established that the compressive strength , 


of anhydrite follows this general rule, as may 
be seen in Table |. For reasons which will 
become apparent a precise 
crystal size cannot be given; the values 
shown are the approximate maximum crystal 
diameters observed in thin sections cut 
from the same horizon as the compres- 





Fig. 3—Anhydrite 206. translucent 


Very 
anhydrite from mine. 140 


pure 


sion specimens. A better conception of the 
texture of the samples is given by Figs. 2 
to 7, which are photomicrographs of the 
sections. 

As impurities tend to reduce the crystal 
size there is also a rough correlation between 
strength and CaSO, content. Strong fine- 
grained stone is usually dolomitic, while the 
relatively weak coarsely crystalline stone has 
a low impurity content. The data in Table I 
suffice to show, however, that in the purer 


indication of 
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the 


independently of 


Strength, can vary 
chemical analysis. 
(b) Flaw Size Distribution —As the flaw 
sizes in most materials cannot be directly 
measured it is generally necessary to assume 
the form of the probability density function 
relating flaw size to frequency of occurrence 
before a relation can be derived for the 





Fig. 4—Anhydrite 203. Fairly 
from borehole core. 


anhydrite 


coarse 


expected variation of strength with specimen 
size. Freudenthal'® has pointed out that 
generally the probability of occurrence of a 
very large defect is unlikely to be the same 
as that for a very small defect, and this pre- 
cludes the use of distribution functions which 
are symmetrical about their mean values. 
It is more consistent with observations to 
assume that the probability of occurrence 
of a flaw decreases with increasing size. It 
seems likely, therefore, that the probability 
density function f(x) of the size of flaws will 
best be expressed by the simple Laplacian 
distribution : 


f(x)=he ate 


where x denotes the flaw size and % is a con- 
stant (1/2 is the weighted average flaw size). 

In the case of crystalline materials, the 
variation of strength with crystal size argues 
a close connection between flaw and crystal 
sizes and indicates that the maximum flaw 
size is determined by the maximum crystal 
dimension. The distribution of flaw and 
crystal sizes should, therefore, be similar 
Where it is possible to determine crystal 
diameter over a wide range (i.e. in coarsely 
crystalline material) it has been found that 
the distribution in anhydrite is, in fact, of 
Laplacian form. This is illustrated in Fig. 8, 
which is a frequency histogram of crystal 
sizes for anhydrite 204. ; 

In terms of the weakest link theory, there- 
fore, the strength of a given specimen of 





















Fig. 5—Anhydrite 205. 
borehole core. 


Fairly coarse anhydrite from 
140 


largest crystal it contains which is in the 
correct Orientation to initiate fracture. The 
decrease in strength with increase of specimen 
size is then the result of the probability that 
larger crystals will be present in large speci- 
mens than in small ones. 

it must be emphasised at this point that 
the above considerations of size distribution 
apply strictly only to anhydrite crystals. 
The largest crystals present in a good deal of 
the mine anhydrite are the gypsum porphy- 
roblasts frequently reaching diameters of 
many millimetres. The large size, relatively 
sparse occurrence and perfect (010) cleavage 
of these crystals. suggested the possibility 
that, where present, these were the effective 
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Pure flaggy anhydrite from 
140 


Fig. 6—Anhydrite 207. 
mine. 


“stress raisers.” Support for this view 
appeared to be given by the tendency in some 
tests for the strength of gypsiferous specimens 
to correlate with their density. On balance, 
however, the evidence, considered later, 
suggested that the porphyroblasts do not act 
as large flaws. 

(c) Expected Strength-Size Relation for 
Specimens of Constant Slenderness Ratio. 
it is shown in the Appendix that the mode, 
x,.* (most probable value) of the largest value 
of x in samples containing n individuals 
drawn at random from a parent population 
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with a Laplacian distribution defined by 
equation (2) is given by 
log, ” 


A 


Xn" (3) 

If the effective flaws (i.e. those correctly 
oriented to initiate fracture) are assumed to 
be distributed throughout the material with 
an average density ¢ (i.e. ¢=number per 


unit volume), then the total number of 
effective flaws in a specimen of volume V is 
n=pV 
and thus 
l ob 
PL Pi 2 gl bags ee 


A 


It also follows from Griffith’s theory that 
the strength S, of a specimen of volume V is 


k 


x 


S, = 


\ 





where A is a constant appropriate to the 
slenderness ratio in question. 


Hence, 
k k 
S, eee ee 
/log. eV Vlog, o} 
= 
where k,--ki3 


Thus, if the assumed flaw size distribution 
is correct and if a large correctly oriented flaw 
at any point in the specimen can initiate 
fracture, equation (5) gives the required 
relation between strength and specimen size. 

It is also shown in the Appendix that, in 
the absence of other sources of variation, the 
standard deviation of the strength should 
increase approximately as the cube of the 
mean strength as a result of random variation 
in the maximum flaw size. In practice there 
will naturally be other causes of variation so 
that this relation may not be observed. It is 
important to note, however, that there is a 
fundamental reason for expecting a large 
increase in the variability of results with 
decreasing specimen size which might other- 
wise be assigned to experimental error. 

(d) Observed Size Effect in Anhydrite of 
Constant Quality.—In view of the foregoing, 
it was of interest to compare the size effect 
in two anhydrite samples with appreciably 
different crystal sizes, but each of constant 
quality. The very coarse 204 anhydrite and 
the finer 207 anhydrite were used for this 
purpose. It was desirable in these tests to 

cover a large range of strength: since 
strength changes increasingly rapidly with 
decreasing size, it was only practicable to do 
this by proceeding to the smallest possible 
sizes. Specimens with side lengths down to 
0-15in were prepared from the 207 anhydrite, 
but the ready flaking off of cleavage frag- 
ments from the 204 anhydrite limited the 
minimum side length to 0-25in. Various 
other practical considerations necessitated 
testing the two samples at different slender- 
ness ratios. The results obtained are given 
in Table II. 

In the case of the 207 anhydrite the trend 
of mean strength with size is obvious. From 
the values of the mean strengths an average 


Taste Il 
Sample Specimen side Slenderness No 
code No length (inches) ratio tested 
2 0-3 
} 0.3 R 
207 0s 03 10 
0.25 0.3 1 
0.15 0-3 7 
1 0-6 4 
204 0s 0-6 ) 
0-25 0-6 8 


of specimens 


















































Fig. 7—Anhydrite 208. 


impure stone from mine. 
Crystal size typical of much of mine anhydrite. 
140 


value of 3-5 10° per cubic inch can be 
calculated for ¢, i.e. this is the apparent 
number of effective flaws per cubic inch. 
Fig. 9 shows the mean strengths plotted 
against (logy eV)~*, using this value of ¢. 
The points reasonably fit a straight line which, 
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Fig. 8—Frequency histogram of crystal size for 


anhydrite 204 


if extrapolated, passes through the origin 
indicating, in accordance with the above 
theory, that the strength of specimens of 
indefinitely great size will tend towards zero. 
It should be noted here that equation (5) 
above is insufficient to indicate whether the 


Size Effect in 207 and 204 Anhydrite 


Standard devia- 
tion (tons ft®) 


Range of observed 
strengths (tons ft*) 


Mean compressive 
Strength (tons ft*) 


2260 2200 2330 56 
2470 2430-2510 16 
2900 2730-3090 128 
3180 2930-3410 169 
3430 3140-3970 240 
x40 770-950 81 
890 780-960 54 
960 860-1050 79 
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assumption that the number of flaws is pro- 
portional to specimen volume is correct. 
The data can be equally well represented by 
straight lines of the type in Fig. 9 by assuming 
that the number of flaws in a specimen is 
proportional to the square of its linear 
dimensions or directly to the linear dimen- 
sions if appropriate values of the constants 
are chosen. It is shown in the Appendix, 
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Fig. 9—Compressive strength: size relation for 
anhydrites 207 and 204. (Specimen slenderness 


ratio= 0-3) 


however, that the logarithm of the number of 
effective flaws in a specimen can be estimated 
independently of their location in it from the 
ratio of the mean strength and the standard 
deviation due to random variations in flaw 
size. The figures from three smallest sizes of 
specimen, which are likely to give the best 
approximations, accord best with the assump- 
tion that n«V. 

The estimated strengths of the 204 anhy- 
drite specimens at a slenderness ratio of 0-3 
are 1180, 1240 and 1320 tons per square foot 
for the lin, 0-Sin and 0-2Sin side lengths, 
respectively. Here the strength manifestly 
changes much more slowly with size than in 
the 207 anhydrite. This is due to two fac- 
tors : 

(1) The effective flaw density is higher by a 
factor of 10* in the 204 anhydrite. 

(2) The value of the constant 4, in equa- 
tion (5) (slope of the lines in Fig. 9) is lower 
for anhydrite 204. This would be expected 
from the above theory since A, for a given 
slenderness ratio is mainly determined by the 
magnitude of Young’s modulus, the specific 
surface energy and 4. Young’s modulus and 
the specific surface energy are probably 
sensibly constant (no information is available 
for the specific surface energy, but the sub- 
stantial constancy of the longitudinal wave 
velocity in anhydrite samples of different 
crystal size indicates that Young’s modulus 
does not vary widely). The value of k, is 
therefore probably dependent chiefly on 4 and 
should be smaller for coarse than finely 
crystalline material as observed above. 

The adoption of the simple chain model 
and the assumption of a Laplacian distribu- 
tion of flaw sizes thus gives a fair approxima- 
tion of the strength-size relationships for 
these two samples of anhydrite. 


Size ErreCt IN RUN-OF-MINE STONE 


The preceding sections have shown that 
the effect of size changes upon the strength 
of anhydrite are determined essentially by 
two variables which are the parameter ? 
defining the distribution of flaw (crystal) 
sizes and the density » (number per unit 
volume) of these flaws. When these two 
variables are constant, i.e. when the anhydrite 
quality is uniform, the strength-size relation 
can be predicted. The anhydrite in the mine 
is very variable in strength, however, so that 
the values of » and ¢ may vary widely from 
sample to sample. Equation (5) was, there- 
fore, unsatisfactory for estimating the strength 
of pillars, each of which is composed of a 
variety of stone types, and an alternative 
method of representing the size effect was 
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this 


required which takes into account 
variability. 

Let it be assumed that the distribution of 
strengths for a certain small size of specimen 
is known and let this size be called the unit 
size for the slenderness ratio in question. 
Any larger specimen with the same slender- 
ness ratio may now be regarded as being 
constructed of a number n of specimens of 
unit size. Now, according to the weakest 
link hypothesis, the strength of a specimen 
containing n units will be the strength of the 
weakest among these n individuals and the 
decrease in strength with increasing specimen 
size is the result of the increasing probability 
that a weaker unit will be present as the 
number of units increases. The formulation 
of the size effect thus again becomes a 
problem of the statistics of extreme values, 
but it is first necessary to know the form of 
the probability density function f(x), which 
relates the strengths of the unit size to their 
frequency of occurrence. This is obviously 
a matter of fundamental importance, but 
there is, unfortunately, no practicable method 
of determining the strength distribution 
accurately. A form of f(x) must therefore 
be assumed having the characteristics required 
by general considerations. The general form 
will be as follows. 

Since negative strengths are impossible, 
f(x) should be zero when x is zero. Similarly, 
since infinite strengths are impossible, f(x) 
should, after passing through the mode, 
ideally become zero again at some finite 
value of x, which represents the strength of 
the unflawed material. As the distribution 
of the strengths of small specimens is not 
heavily skewed, f(x) should also be fairly 
symmetrical about the mode. The simplest 
distribution best satisfying these require- 
ments is that used by Weibull" in investigat- 
ing the strength of materials which may be 
expressed as 


f(x) 


abx .e 


where « and % are constants and x 20, « -0, 
6>1. 
The assumption of this distribution leads 
to the following strength-size relation (see 
Appendix). 


log S -K ; log V (6) 
where K is a constant and S and V are the 
specimen mean compressive strength and 
volume as before. The standard deviation 
of the strengths should be proportional to 
V « 7, 

The normal (Gaussian) distribution is also 
satisfactory for the range of strengths and 
sizes usually amenable to investigation.’ 
Although it has the defect of admitting 
negative strength values, its use will also be 
considered as it illustrates more clearly the 
statistical principles involved. This distribu- 
tion gives the following approximate relation 
between strength and size : 


5 (log, log. n+ log, 4=) 


S —a(2 log, n)' 


2(2 log, n)4 
(7) 


where » and o are respectively the mean 
strength and standard deviation for the unit 
size and n is the number of unit sizes in the 
specimen of mean strength S. The standard 
deviation of the strengths should be propor- 
tional to (12 log, n)* (see Appendix). 

As most of the mine pillars have slenderness 
ratios near 0-5, this ratio was chosen for the 
investigation of the size effect in run-of-mine 
stone. Preliminary results indicated that, for 
a normal distribution, the unit size corre- 
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sponded approximately to specimens with 
a side length of lin. Specimens of this size 
were, therefore, prepared from a variety of 
types of stone representing, as far as possible, 
the range known to exist in the mine. Further 
specimens were prepared with side lengths 
of 2in, 4in and 10in, the intermediate sizes 
(2in and 4in) being chosen to give approxi- 
mately equal spacing of the estimated mean 
strengths. The results obtained are sum- 
marised in Table III: 


Tasce Ill—Effect of Size on Strength of Run-of-Mine 
Stone 
(Slenderness ratio -0°S in all cases) 
Specimen No. of Mean Range of Standard 
side specimens compressive observed deviation 
length tested Strength Strengths (tons/ft*) 
(in) {tons ft*) (tons /ft*) 
! 44 2090 1430-2770 296 
? 29 1630 1300-1970 166 
4 i4 1560 1300-1790 132 
10 a 1080 930-1290 172 
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( To be concluded ) 


HyYDRO-ELECTRIC PROGRESS IN CANADA, 1958,—-A 
net total of 2,485,040 h.p. of new hydro-electric 
capacity was installed in Canada during 1958 (after 
making allowance for the dismantling of 6360 h.p. 
of existing capacity). The previous record year was 
1954, during which 1,758,450 h.p. of new capacity was 
completed. Ontario's total of 1,301,800 h.p. of new 
capacity installed during 1958 was the highest among 
the provinces, followed by Quebec, which added 
900,000 h.p. The total installed capacity of water 
power plants in Canada is now listed at 22,376,048 
h.p. In addition to installations completed in 1958, 
new developments or additions to existing plants at 
present under construction are expected to add about 
2,000,000 h.p. of new capacity during 1959. The 
building of new thermal-electric plants or additions 
to existing plants was increasing in some areas of 
the country ; the construction of main transmission 
lines, distribution lines and substation capacity also 
proceeded vigcrously during the year. This informa- 
tion is given in the annual review of Canadian water 
power, Hydro-Electric Progress in Canada, 1958, 
copies of which may be obtained free of charge from 
the Director, Water Resources Branch, Department 
of Northern Affairs and National Resources, Ottawa. 


Furt PROBLEMS IN MERCHANT SuHIPs.—On 
January 14 a paper entitled “ Fuel Problems in 
Merchant Ships’ was presented by W. McClimont, 
B.Sc., to the Institute of Fuel. The paper gives the 
four main categories of ship propulsion units and 
points out that to-day marine propulsion systems can 
only be competitive if they can use residual fuel, 
marketed as Bunker C grade. The nature of this fuel 
is examined and reference made to the increases, in 
recent years, in the vanadium and sulphur content 
and also to the control of the water content to control 
the amount of sodium present. Shipboard storage 
and its influence on the fuel is discussed, particularly 
sludge formation, and the three main problems 
encountered in boilers are considered. Damage to 
brickwork is thought to be more a matter of spalling 
than of slag erosion, and it is suggested that the 
significance of vanadium may have been overrated in 
the problem of bonded ash deposits in conventional 
marine boilers. Experience on the problems of 
deposits and corrosion in superheaters is reviewed, 
and the detrimenta! effect on boiler efficiency arising 
from air heater corrosion and blocking is emphasised. 
Cylinder wear and sticking piston rings are mentioned 
among the problems encountered in diesel engines * 
when burning residual fuels, the troubles arising in 
gas turbines through a similar cause being ash 
fouling and corrosion. 
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LETTERS AND LITERATURE 


Letter to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


IMPLEMENTATION OF STANDARDS 


Sir,—** Standardisation of Grinding 
Wheels,” on page 112 of THE 
January 16, 1959, illustrates a big problem. 
Che particular case is that makers of grinding 
machines have made little effort to design 
their machines so as to use the standard 
wheels provided by B.S. 620, and machine 
users have not used their purchasing power 
to induce manufacturers to do so. B.S. 1440 
of 1948 provides a similar illustration with 
regard to standard lengths of V-belts and 
there are others. 

Several ways have been suggested for 
getting British Standards implemented. In 
the U.S.S.R. failure to observe state engineer- 
ing standards is punishable at law but any 
suggesuon that B.S.I. should be = given 
dictatorial power gains little support. Another 
proposal is that in B.S.I. Technical Com- 
mittees the manufacturers should undertake 
to produce the standardised equipment by a 
given date and the users should undertake 
then to buy it, but for complex reasons 
neither side can give such undertakings : 
the reasons put forward stem from manu- 
facturers wanting to be assured that they will 
recover their redesigning and retooling costs 
while the users cannot honestly give such 
assurances. A frequent suggestion is that 
groups of users should combine to purchase 
only from the manufacturer or manufac- 
turers who produce to the B.S. but this is 
again impracticable because the price of the 
standardised equipment will, at first, often be 
higher than individual users are already 
paying for equipment which serves their 
purposes. Moreover, such agreements would 
now infringe the Restrictive Trade Practices 
Act. 

The same problem arises within any large 
manufacturing organisation. Should the 
documents issued by the Standards Depart- 
ment be mandatory or should it be left to 
individual works engineers to change over to 
standards as and when they think fit ? One 
very large organisation includes in some of 
its standards the words * Departure from 
this Standard is not permitted without 
reference to the Director of Standardisa- 
tion.” Presumably the Director heads a 
large Standards Department, and even so, 
transgressions may occur: for instance, 
soldiers are not permitted to apply anything 
but standard dubbin to their boots, but they 
use polish. 

In the organisation in which | 
compliance with standards by works engineers 
is voluntary and the method works well 
because works engineers are rational people 
and in time good standards establish them- 
selves by their merits. But this procedure 
involves some organisational untidiness, par- 
ticularly when standardisation is combined 
with a system whereby every bit of material 
in every works stores has to be given a 
multi-digit code number. 

To make standards both mandatory and 


work 
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beneficial requires a Standards Department 
of considerable size. For one thing, when- 
ever a new standard is produced relevant 
practices throughout all the works must be 
reviewed with a view to declaring what 
materials are obsolete or obsolescent and 
amending the stores catalogue. For another, 
bits of non-standard equipment will inevitably 
keep coming into the works and at some 
Stage these must be screened to see which 
should become standard, which rejected and 
which should remain in use without being 
standardised. If a Standards Department 
undertakes such tasks, Parkinson’s Law 
comes into operation, also a damper is put 
on the initiative of men in the works : e.g. 
proposals coming from the works’ “ sugges- 
tions’ boxes cannot be tried out without 
prior approval of the Director of Standardi- 
sation. 

It may help to consider the problem in a 
wider context. The Ten Commandments 
were a mandatory set of standards but the 
historical books of the Old Testament show 
that they were never for long effectively 
implemented. Moses himself had to be 
penalised by Higher Authority for a degree 
of non-compliance. When the Ten were 
later reduced in number it was left entirely to 
every individual to decide to what extent he 
would comply with the two essential stand- 
ards, and useful success was achieved. In 
Victorian times some heads of families tried 
to make the Commandments mandatory with 
the result that the next generation denigrated 
them in Eminent Victorians, The Barretts 
of Wimpole Street, and many lesser works. 
Working to standards in engineering comes 
within the wide bounds of moral behaviour 
and it would seem better to proceed by 
persuasion and in the belief that the standards 
will establish themselves by their merits 
rather than by being dictatorial. 


O. R. TUCKER 


Braunston, 
February 3, 1959. 


Book Reviews 


Pratique de la mesure et du contréle dans 


Vindustrie, tome |— pressions, niveaux, 
débits. By J. Burton. Dunod-Editeur, 
92, Rue Bonaparte, Paris (6€me). 


Price 4400 francs. 
IN this work the author (chef thermicien, 
S.A.M. d’Espérance—Langdoz, Liége) sets 
out to describe the manner in which 
pressure, vacuum, fluid depth and flow 
rate are measured both in industry and 
in the engineering laboratory—with, in 
most cases, a bias towards the _ indus- 
trial type of measuring device. A feature 
of this book which is particularly pleas- 
ing is that industrial instruments are 
treated on a par with those more appropriate 
to the engineering laboratory. The reader 
infers—quite correctly—that industrial instru- 
ments are important in their own right : 
they have to be designed with care and skill 
equal to that applied to their laboratory 
counterparts, if they are to function satis- 
factorily under the adverse installation 


conditions usually associated with industrial 
instrumentation. 

The text itself is clear, follows a strict 
logical sequence, and the work is quite 
devoid of extraneous matter. Also, very 
wisely, the author has resisted the temp- 
tation to deal with problems of automatic 
control. In this respect the title of the work 
is a little misleading. Unless it is eventually 
intended to add a section on automatic 
control—and this is not indicated in the 
prospectus for future volumes—the word 
“ controle ~ as it appears in the title, should 
be taken as referring to the purposes for 
which industrial instruments are so often 
used—i.e. for quality control of a product 
being processed. Illustrations are numerous 
and for the most part are well drawn and 
fully captioned line diagrams : commend- 
able restraint has been exercised in limiting 
the number of photographic reproductions. 

Although extensive in its coverage, the 
book in no way resembles the ** handbook ” 
class of publication, each chapter being 
presented as a continuously developing text. 
The fact that advertising matter (relating to 
the instruments described) appears after the 
alphabetical index, is, for British readers, a 
matter of some interest ; since the adver- 
tisements are sufficiently numerous to give 
this section of the book the characteristic of 
a trade directory. The main text itself is 
followed by some twenty-one curves and 
charts useful for computing purposes, these 
being accompanied by full instructions (with 
numerical examples) for using them. The 
book will appeal to both academic and 
industrial readers and it will be particularly 
welcomed as a teaching text. 

Of particular interest, is the information 
which precedes the general text of each of 
the chapters since this gives, in tabular form, a 
classification of instrument types, together 
with ranges covered and the degree of 
precision with which measurements can be 
made within these ranges. Whilst with any 
encyclopedia work of this kind it is always 
possible to notice certain omissions, it is, in 
this case, interesting to notice the inclusion 
of a number of instruments which are not 
usually treated in British and American 
texts. Thus, for example, the author gives a 
fairly detailed study of the ring-balance 
differential manometer and its variants and of 
the “*Askania” proportional flowmeter—the 
possibilities of which (latter) instrument have 
not, perhaps, been fully exploited in the 
United Kingdom. Generally speaking the 
work is up to date—it includes, for example. 
a description of an isotope technique for 
determining the position of a float used as a 
tank contents gauge, and of electromagnetic 
and ultrasonic flowmeters—but no emphasis 
is put on these methods and the extent of 
their mention is relatively brief. 

Theoretical treatments are not uniformly 
distributed over the subject matter (in fact, 
this would be quite impracticable in a work 
dealing with so many different instruments) 
the author having introduced detailed theo- 
retical treatments mainly in those cases where 
they are of interest to the instrument user. 
Thus the theory relating to the design of meter- 
ing orifices—which can be manufactured by 
the user for use in conjunction with pro- 
prictary designs of recording and integrating 
differential manometers—is given in some 
detail: on the other hand, only brief 
mention is made of the theory relating to 
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the rotameter—just sufficient, in fact, to 
explain its method of operation. 

From the point of view of the research 
worker and instrument designer in this field, 
more copious references to original liter- 
ature would be very welcome. To be sure, 
the author gives a bibliography at the end of 
the book, but this is limited in extent and 
refers mainly to other works of reference 
rather than to individual papers. The 
omission of literature references in the text 
has obviously been done deliberately and has, 
in fact, resulted in a readable text which goes 
straight to the point with little or no digres- 
sion. This is the correct approach (especially 
where teaching texts are concerned) but it is 
suggested that in future editions a few pages 
should be devoted, after each chapter, to 
present a list of papers which have been 
consulted in compiling the text. Whether 
or not such bibliographical references were 
referred precisely to corresponding mentions 
in the relevant section of the main text 
would be of little importance from the 
specialist readers’ point of view. 


Treatise on the Internal Mechanics of Ball, 
Tube and Rod Mills. By H. E. Rost and 
R. M. E. SULLIVAN. Constable and Co., 
Ltd., 10, Orange Street, London, W.C.2. 
Price 25s. 

THIS treatise deals mainly with the processes 

occurring during the fine grinding of materials 

in mills of the kind in which the moving 
casing contains a free mass of grinding media. 

Although in theory the casings of such mills 

may be tubes, cones or any other body 

generated by the rotation of a suitable geo- 
metrical figure about an axis, whilst the 
grinding bodies may be of any shape, in 
practice a very limited number of forms of 

mill shell are used whilst the grinding bodies 

are usually spherical balls or rods. 

Restriction of the treatment to this kind of 
mill excludes consideration of mills using 
one, or only a few, balls, leads to simplifica- 
tion of the treatment since the behaviour of 
the charge is largely statistical. We are then 
shown that this statistical foundation lends 
itself to treatment to # remarkable extent by 
the methods of dimensional analysis. 

On the basis of such treatment the authors 
have deduced, and partly evaluated numeric- 
ally, the fundamental equations relating to 
the motion of the charge within the mill, the 
power required to drive the machine, the 
rate of grinding within the mill, surging of 
the mill charge and the rate of metal wear. 

The difficult problem of the theory of 
comminution of solid bodies is tackled in 
Chapter 4. The many approaches by other 
international workers are considered and the 
basic difficulties encountered in the various 
researches are explained. The authors do not 
formulate a general law of comminution of 
their own and appear to doubt, as do we, 
the existence of such a _ general law. 
It is clearly wrong to lay undue emphasis 
upon any one “ law ” of comminution whilst 
the basic knowledge of the subject is in the 
present undeveloped state and the authors 
have wisely restricted themselves to empha- 
sising the proven fact that coarse grinding 
approximates to Kick’s law whilst fine grind- 
ing is more nearly in accord with the law of 
Rittinger. 

The authors introduce, in Chapter 5, the 
outline of a theoretical treatment developed 
by one of them (Rose) in which a theoretical 
treatment for the internal dynamics of a 
ball mill, leading to expressions for rate of 
grinding and metal wear, are developed from 
considerations of the probability of a particle 
entering a “ zone of operation ” around the 
contact point between a pair of balls and of 
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the history of the particle after it enters this 
zone. 

This treatment appears to involve a gross 
over-simplification of the problem but, even 
so, it leads to the prediction of results 
which have been observed in practice, but 
which appear not to have been previously 
predicted theoretically. 

The remaining chapters on metal wear in 
mills and on the role of additives in milling 
are framed on similar lines and, in common 
with the rest of the book, are adequately 
equipped with curves and data. 

The book is neither a collection of for- 
mule for designers ; nor is it a textbook 
setting forth accepted theories—since there 
are none coherently covering the internal 
mechanics of ball mills. It is a comprehen- 
sive and technically correct development of 
formule by means of the systematic applica- 
tion of dimensional analysis ; the methods, 
furthermore, are convincing in their state- 
ments and lead to results in a form suitable 
for numerical and, if necessary, electronic 
computation. 

It would appear that these formule could 
also be combined with others of the same 
structure dealing, for example, with the mix- 
ing of two powders, in order to introduce 
additional mill characteristics into a still 
more refined treatment. 

This little book, which could well be read 
by all who have contact with milling prob- 
lems, may be foreseen to forge the way to 
the general acceptance of the method of 
dimensional analysis as the basis of approach 
to the solution of the technical problems 
relating to powdered materials. 


The Performance and Design of Alternating 
Current Machines. Third edition. By 
M. G. Say. Sir Isaac Pitman and Sons, 
Ltd., Pitman House, Parker Street, Kings- 
way, London, W.C.2. Price 37s. 6d. 

PROFESSOR SAY’S book on a.c. machines has 

long been known as an excellent book 

for undergraduate students. There are 
many books on this subject but this is as 
good as any in two important respects. On 
the theoretical side it fulfils very well the 
requirement that no statement should be 
made without a satisfactory explanation. On 
the practical side it provides a wealth of well- 
illustrated information of the kind needed to 

supplement a lecture course. Indeed, it is a 

useful reference book for an engineer long 

after he has finished his formal studies. 

The new edition retains a good deal of the 
original material but there are substantial 
revisions both on the theoretical and practical 
side. Discussions of modern developments 
have been included, for example, surges in 
transformers and hydrogen cooling of turbo- 
alternators. M.K.S. units are used and the 
per unit system is introduced. Many 
explanations of theoretical points have been 
improved. The most interesting, and per- 
haps the most controversial, feature of the 
new edition is the presentation in an under- 
graduate text book of the concept of a 
** generalised electrical machine.” An addi- 
tional chapter and many inserted notes assert 
the possibility of a unified approach to the 
subject. 

The theory of the generalised machine 
has been fully worked out in terms 
of advanced mathematics, but the problem of 
applying the concept to an elementary treat- 
ment has not yet been solved. The present 
book does no more than make a step in the 
right direction. The concept must permeate 
the treatment of steady operation and not 
just appear in a supplement at the end. The 
generalisation process reduces any machine 
to three essential quantities. 
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(1) A resultant current distribution along 
the air gap line, set up by constant or time- 
varying currents in discrete circuits. 

(2) A resultant m.m.f. distribution along 
the air gap line determined by the current 
distribution. 

(3) A resultant flux density distribution 
along the air gap line determined by the 
m.m.f. distribution, 

The above quantities produce voltages and 
torque which are equated to the applied 
voltages and torque. The relationships 
between the conditions in the actual machine 
and the above essential quantities require 
careful explanation which can well be made 
for the simple condition of normal operation. 
Once the concept is grasped in relation to 
normal steady operation, the transition to 
transient conditions will be quite easy. 

The requirements for a student’s text book 
are very different now from what they were 
only ten years ago. It is more important 
than ever that the fundamental electro- 
magnetic principles should be studied inde- 
pendently and thoroughly because of the 
increasing variety of such apparatus as relays, 
liquid pumps, and devices for atomic research. 
The rotating machine is only one example of 
the application of these principles, although 
it is still important enough to warrant con- 
siderable attention. Perhaps only forty 
lectures, or even fewer, can now be spared 
for machines and transformers during a 
three-year course in electrical engineering, 
but this will suffice if a satisfactory unified 
treatment can be found. 

We would like to see a text book designed 
on the same general lines as Professor Say’s 
book, half theory and half practice, but 


covering both d.c. and a.c. machines in 
a compass of 400 pages. Many of the 
variations could be omitted. An under- 


standing of the essential principles would, 
in fact, be more easily achieved if they were 
presented without too many special trans- 
former connections or too many variations 


of induction motor operation. In the 
meantime, the present book, together 
with its companion volume on d.c. 


machines, provides practically everything 
that a student needs on this subject. Any 
teacher must be grateful for such a thorough 
and well-compiled book to supplement his 
lectures. 
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Electromagnetic Vibration Generators 


THE ENGINEER 


in Resonant Fatigue Testing 


By T. M. 


DOWELL* 


An analysis of the operation of electromagnetic vibration generators in resonant 


fatigue testing is presented. 


It provides the information required to decide upon 


the size of vibrator and the power requirements for any given fatigue testing 


programme, and indicates how maximum power may be transferred to the 


component under test. 


LECTROMAGNETIC vibration gener- 
ators are being increasingly used for a 
variety of industrial processes and research 
purposes.’ They operate on the same 
principle as an ordinary radio loudspeaker ; 
namely, that electrical energy fed into a coil 
suspended in a magnetic field is transformed 
into mechanical work. The mechanical 
properties of the system are seen at the 
vibrator input terminals as electrical quan- 
tities and the entire mechanical and electrical 
system is capable of being represented by an 
equivalent electrical network. 
The fundamental equation relating force 
output to current input is : 
Fc BIL. 


While users of these vibrators will usually 
wish to know the thrust output in units of 
pound force the analysis is greatly simplified 
by use of the internationally agreed M.K.S. 


system of units. Here, 
F-Bil 
where 
F=Force in Newtons (1 lb force=-4-45 
Newtons). 
B=Flux density in Webers per square 


metre. 
{=Current in amperes. 


Length in metres of conductor cutting 
field flux (1ft 0-3048m) 


Since, for a given vibrator, the flux density 
and conductor length are fixed, the vibrator 
performance is usually quoted in pound per 
ampere. From a knowledge of the vibrator 
impedance and current, it is common practice 
to relate the force output to the power input. 
This information is usually contained in the 
vibrator specification, e.g. 500 1b thrust for 
IkW input. 

The above information on the vibrator 
performance is sufficient for a large number 
of applications, but one very important 
exception is in the field of resonant fatigue 
testing. Indeed, in this particular field the 
information relating vibrator thrust and 
power can be very misleading to the unwary. 
In order to assess the power requirements for 
such tests, it is necessary to analyse more 
fully the operation of electromagnetic vibra- 
tion generators to ascertain how the input 
power is divided between in the 
vibrator and work done on the resonant 
system. As already stated, the principle of 
operation is that current flowing in a coil 
suspended in a magnetic field produces a 
force which induces motion in the coil. 
The motion of the coil,in the magnetic field 
produces, in the coil, a back electromotive 
force which opposes the motion. Thus a 
voltage applied to the moving coil has to 
supply the voltage drop in the coil and over- 
come the back electromotive force.* 

Hence : 


losses 


E=1Zp7+« (2) 


* Mechanical Engmeering Research Laboratory, East Kilbride 


where 
E=Voltage applied to moving coil. 
/-=Current in moving coil. 


Z,, =The “ blocked “’ impedance of the moving 
coil, i.e. is measured with the coil rigidly 
clamped and represents coil losses. 


Therefore 


7 4 
[ 28°T 
or 


Zr 2ZyiZu (3) 


where 
Z; Total impedance across moving coil 


terminals and Zy (4) 


¢ 
/ 

The back electromotive force, e, is given 
by : 


e- Ble (5) 
where v=velocity of moving coil. 
Substituting (1) and (5) into (4) gives : 
€ alae 
Zi ] Bly (6) 


When, as in resonant fatigue testing, the 
motion is harmonic, displacement x 
Xp sin wf, and 


"- @X, SIN fis 43 


Also 
F= F, sin (wt +¢), 
where 


i) 


phase angle between force and dis- 


placement =, at resonance 
Therefore, at resonance, 


2B" 


Zu / F, 


For a given vibrator 2=B*/* is a constant, 

therefore 
Zu—Kfy (7) 

r, 
Thus Zy is a function of the mechanical 
characteristics of the system and is in fact 
the “* mechanical impedance ”’ as seen by the 
vibrator. At a mechanical resonance Z,, 
is large since a large displacement, x, is 
obtained for a small thrust, F. The ratio x/# 
is a function of the amplification factor, Q, 
of the mechanical system. The total imped- 
ance across the moving coil terminals is 
composed therefore of the blocked impedance 
and the mechanical impedance which, for the 
purpose of resonant fatigue testing, is a 
function of the resonant frequency and 

amplification factor. 

Fig. 1 shows the impedance/frequency 


characteristics of a vibrator exciting in plane 
bending a 


assembly 


rolling-stock wheel and axle 


of resonant frequency 87:8 c/s 
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and amplification factor 150. Quite apart 
from the question of the division of power in 
the vibrator, this impedance rise has import- 
ant consequences as a result of the well- 
known ‘* Maximum Power Transfer Theo- 
rem.”’ Since, for maximum power transfer, 
the impedance of the source and load must 
be “ matched,” it is desirable to employ 
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Fig. mechanical 


a multi-ratio output transformer with the 
electronic-power amplifier driving the 
vibrator. 

Since the vibrator impedance at resonance 
is a function of the resonant frequency and 
amplification factor of the mechanical sys- 
tem, impedance measurements can be used to 
study the behaviour of the mechanical 
system. It is possible, for example, to study 
crack propagation in the test specimen since 
this will result in a progressive decrease in 
the amplification factor. In non-resonant 
tests, or tests at low amplification factor 
where Zy is only a small proportion of the 
total impedance, the method will not, 
however, be suitable. 

Power Requirements.—The distribution of 
input power to the vibrator follows imme- 
diately from the electromotive force equa- 
tion (2): 


El lm el 
e= Ble 
fan 
BI’ 
Cherefore 
el Fv. 
Therefore 
El-=[7Z,+Fe (8) 


At resonance e and / are in phase, since the 
force and velocity are in phase. Since, in the 
electrical equation, it is r.m.s. values of E, 
/ and e which are used for power calculations, 
then it follows that F and v are also r.mss. 
values in the above equation. The first term 
on the right-hand side of the equation is, of 
course, the losses within the vibrator (if 
Zp is complex then the real part represents 
the loss component). The second term on 
the right-hand side is the expression for 
mechanical power. For a_ harmonically 
varying force acting upon a_ harmonic 
velocity of the same frequency : 
Fo Up Fy 2rfxy 
V¥2°Vv2 V2 v2 
On assessing the power requirements for a 
fatigue test, it is therefore necessary to esti- 
mate the power going to mechanical work 
and to add to this the power dissipated in 
vibrator losses. 

It is of considerable interest to investigate 
the division of power between vibrator losses 
and mechanical work on the basis of a 
constant voltage applied to the vibrator. 
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Fig. 2—Power distribution and vibrator efficiency against e,E for constant applied voltage E 


From the above equations 


Fv=el=EI—[°Z3 
Therefore 
Gel) . » 
ar E—2IZp. 


For a maximum value of e/, /-=E 2Z;,. 
Therefore, from Ohm’s law : 


Zr=2Zp 
and from equation (3), 
£2 p.- 


The power to mechanical work as a function 
of the back electromotive force e for a con- 
stant applied voltage is also simply obtained : 


el El—[°Zp, 
but 
E—e 
' Zn 
Therefore, 
Ee é 
mine © 
and 
Hel) _E—-2e 
de Zp 7 


Therefore, for a maximum value of e/ and 
therefore of Fv, the back electromotive force 
e is equal to half the applied voltage : 
’ E 
eet 
This condition is satisfied when the mech- 
anical impedance Z, is equal to the blocked 
impedance Zy. Fig. 2 shows the variation 


(9) 


jro TAL POWER 


1-0 4 


of the total power delivered, the division of 
the power to vibrator losses and mechanical 
work, and the vibrator power efficiency for 
values of e/E from zero to unity for constant 
applied voltage E to the vibrator. 

The above analysis is true irrespective of 
the vibratory mode being excited by the 
vibrator, but the most appropriate method 
of satisfying the conditions for maximum 
power to mechanical work will depend upon 
the mode being excited. For bending tests 
variations in e are brought about quite simply 
by variations in the length r of the bending 
moment arm 


e = Blv = Blorb 


where ré-—-x=distance moved by point of 
application of bending force. 

The variation of bending moment M, with 
bending moment arm, r, for a constant 
voltage applied to the vibrator is also simply 
obtained. 

Bending moment 


M= Fr 
- Bllr 


pats Blo). 
Therefore 
OM BI 
, Zé 2Blorb} 


Bl. 
z,l& 2e]. 


The maximum bending moment is therefore 
obtained when the value of r is chosen such 
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Fig. 3—Vibrator power. voltage, current and efficiency against e E for constant applied power P 
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that the back electromotive force is half the 
applied voltage, i.e. when 


RS 
P= 2 Blod 
or 
E 
MW=x= ser, ‘ (10) 


The same result, E=2e, is obtained if the 
expression for the bending moment M is 
differentiated With respect to the flux density 
B. Thus the condition for maximum power 
to mechanical work may be obtained by 
variation of the bending moment arm or 
of the flux density. This latter condition is, 
of course, only possible in the case of an 
energised field, but is particularly con- 
venient in cases where e is greater than E/2. 
The desired equality can then be achieved 
by reducing the field energising current. 

These results are a particular example of 
the “* Maximum Power Transfer Theorem.” 
While it is well known that for maximum 
power transfer from electronic amplifier to 
vibration generator these units must be 
matched to each other by means of an imped- 
ance matching transformer, it may not be 
so generally appreciated that this also applies 
to the transfer of power within the vibrator. 
from the electrical to the mechanical system, 
It should be noted, however, that the analysis 
is based on conditions of constant applied 
voltage. The situation is quite different when 
considering conditions of constant power 
applied to the vibrator. Under such con- 
ditions, 

[?Zp rel 


AE e)* 
“* 


El-—constant 


Therefore 


For e/ to be a maximum, E=e . (11) 


Fig. 3 shows the power distribution to 
losses and mechanical work, together with 
variations in applied voltage and vibrator 
current, for various values of e/E from zero to 
unity. This shows that power to mechanical 
work and power efficiency increase linearly 
with the ratio e/E. It should be noted, how- 
ever, that the value of the applied voltage E 
rises very sharply after e/E=0-8 and that 
operation beyond this point would lead to 
insulation difficulties in the design of the 
moving coil. At this point, e/E=0-8, the 
theoretical efficiency is 80 per cent. This 
is a big improvement on the previously 
considered case of constant applied voltage 


where, under conditions of maximum 
power transfer to mechanical work, the 
efficiency was only 50 per cent. It should, 


however, be noted from Fig. 3 that as 
e tends to E it is at the same time tend- 
ing to infinity. Since e=Biv, then e can 
be increased by increasing B, / or v. For 
a given vibrator, / is fixed and even if the 
magnet system has an energised field very 
little increase in B will be possible as the wire 
gauge of the field winding will have been 
chosen from the design value of energising 
current. This leaves the possibility of 
increasing v. As the velocity of the drive 
system is increased the mechanical losses, 
which are velocity dependent, will also 
increase. This will result in more power 
going to mechanical work in the form of 
mechanical losses in the drive instead of to 
work done on the component under test. 
In order to achieve maximum power to the 
test piece a compromise is necessary between 
increasing the percentage of electrical power 
being transformed to mechanical work and 
the resultant increase in losses in the drive 
system as e tends to E. This will result in an 














Fig. 4—Damped vibrations 


optimum value of drive velocity and, there- 
fore, an optimum value of bending moment 
arm if the component under test is being 
excited in bending. 


PRACTICAL APPLICATION 


The above considerations were applied to 
fatigue tests on rolling stock wheel and axle 
assemblies in which each assembly was 
resonated as a free-free beam by means of 
an electromagnetic vibration generator. In 
order to assess the thrust and power require- 
ments for the tests, it was first necessary to 
know the amplification factor, Q, of the 
assembly comprising wheels, axle, moving 
coil and connecting-rod. To ascertain this 
it was decided to make a preliminary test 
using a small available vibrator of 25 lb peak 
thrust driven from an _  audio-frequency 
oscillator and amplifier of 30W output. 
Electrical resistance strain gauges were affixed 
at the position of maximum nominal stress, 
and strains measured by means of the labora- 
tory dynamic strain-measuring bridge.* In 
order to assess the driving force, use was made 
of the manufacturer’s “force factor” in 
pounds/amperes. For this driving force 
the stress at resonance was measured and the 
stress for the static application of the force 
calculated. From these figures amplification 
factor 

Stress at resonance 


stress for statically applied load 


was found to be 170 

As an independent check on this value, 
the amplification factor was calculated from 
the logarithmic decrement of damped vibra- 
tion at the resonant frequency. With the 
assembly being driven at its fundamental 
resonant frequency, the driving force was 
switched off and the damped vibrations 
recorded by means of an oscilloscope camera. 
Part of this record is shown in Fig. 4. The 


damping of the overall system is composed 
of : 





5 and 6—Test rig for resonant 
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of wheel and axle assembly 


(i) Coulomb damping (dry friction at the 
supports). 

(ii) Hysteresis damping (internal friction 
in the axle). 

(iii) Air damping. 

(iv) Magnetic damping (in the vibrator). 

The analysis of such a system is extremely 
difficult even when an exact expression for 
the damping function is known. However, 
it is well known that when the overall damp- 
ing is light and the motion sinusoidal the 
results approximate closely to those obtained 
by assuming equivalent viscous friction.° 
With this assumption an examination of the 
trace of Fig. 4 gave the amplification factor 
as 150 (see Appendix). From this the thrust 
for the required stress was calculated. The 
power to mechanical work was obtained from 
the thrust, deflection of the point of applica- 
tion of thrust and resonant frequency. 

Power to mechanical work==/F Xx, sin 4, 
where 


¢--phase angle between thrust and dis- 
placement 90 deg. at resonance. 


The driving amplifiers were then chosen to 
have an output power of twice the power to 
mechanical work. 

Experience on Bending Fatigue Tests 
Having selected vibrators and driving equip- 
ment of the requisite capacity, it was of con- 
siderable interest to compare their perform- 
ance with that predicted by theory. Figs. 5 and 
6 show the test rig for resonant fatigue tests 
on rolling stock axles. The impedance rise 
at resonance was very sharp (Fig. 1), and 
matching was performed by means of a con- 
tinuously variable auto-transformer. The 
stresses for various values of bending moment 
arm under conditions of constant applied 
voltage E and input power P were obtained 
by experiment and are shown in Fig. 7. The 
graphs show that an optimum position exists 
for both conditions previously considered, 
constant applied volts and power 

Measurements of resonant frequency and 








fatigue test on wheel and axle assembly 
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total impedance Z, were also made in the 
course of this experiment. 
As previously shown : 


x 


ie 


Zr 2p 


The equations for a simple lever show that 


where x and F are the displacement and 
thrust at length r along the lever. The graph 
of vibrator impedance Z, against bending 
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moment arm 


moment arm r for constant frequency and 
amplification factor is therefore a parabola 
displaced from the origin by Zz. This is 
shown in Fig. 8, together with the actual 
measured impedance. The departure of the 
measured impedance from the predicted is 
due to either a drop in resonant frequency or 
in amplification factor. The drop in resonant 
frequency shown in Fig. 8 is insufficient to 
account for the large discrepancy in the two 
impedance curves, which must therefore be 
due to a large drop in the amplification factor. 
Indeed, the drop in the resonant frequency is 
a clear indication that the losses in the 
system are increasing. To confirm this, 
strain measurements were made on the axle 
for various values of bending moment arm 
with constant input current, and therefore 
constant known thrust, and the amplification 
factor calculated. The results of this are 
also shown on Fig. 8 for various values of 
bending moment arm. This shows that very 
considerable losses were being introduced 
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into the system as the displacement of the 
drive was increased. 

These increasing losses, in the drive system, 
include not only those within the vibrator, 
but also losses in the connecting-rod. The 
vibrator coil suspension is deliberately made 
stiff in a radial direction in order to damp 

240; —— ——5 


| 
RESONANT FREQUENCY | 


200| f 


VARIATION OF TOTAL 
IMPEDANCE FOR CONSTANT 
AMPLIFICATION FACTOR 


= 120) 86 & ~n > | 30 
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increases with the value of the bending 
moment arm not because the axle strain is 
increasing but because more power is going 
to the mechanical system in the form of losses 
in the drive. 

Where it is possible to apply the exciting 
force to a resonant system at a nodal point, 
the vibrator efficiency, 
as defined above, may 
be very low but due to 
50 the small mechanical 
losses in the drive the 
resulting stress on the 
40 < test piece may be high. 
For example, bend- 
ing tests have been 
performed by applying 
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BENDING MOMENT ARM 7° 


Fig. 8—Amplification factor, resonant frequency and vibrator impedance against 


bending moment arm 


out any non-axial motion which may damage 
the moving coil. Since the point of applica- 
tion of the thrust to the wagon wheel describes 
an are which increases with bending moment 
arm, the non-axial motion is taken up in the 
connecting-rod (Fig. 9), which was designed 
to be flexible to side thrusts and stiff to axial 
thrusts. There still exists, however, a fair 
amount of resistance to non-axial movements 





Fig. 9—Connection of vibrator to wheel and axle 
assembly 


which contributes to the overall velocity 
sensitive losses in the drive. 

The shape of the curve of axle stress for 
constant power input (Fig. 7) is then due to 
the fact that, as the bending moment arm 
increases and more power goes to the mech- 
anical system, the amplification factor simul- 
taneously decreases due to increased losses ; 
this results in an optimum position for driving 
the wheel and axle assembly. 

Thus, when driving this wheel and axle 
assembly with the bending moment arm. r 
equal to 7-Sin, the vibrator impedance Zp 
is 21 ohms. The value of Zg was found, by 
measurement, to be 10 ohms. Under these 
circumstances : 

Vibrator power efficiency 

Zu Zr—Zp 

Zr Z1 

| o ~ 50 per cent. 
The curve of measured impedance on Fig. 8 
enables the efficiency, for any value of bend- 
ing moment arm, to be calculated. It should 
be particularly noted that the power efficiency 
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irrespective of the 
vibratory mode being 
excited by the vibrator 
they may be directly 
applied to direct stress 
resonant fatigue tests. Thus, for conditions 
of constant applied voltage, e/ and therefore 
Fv is a maximum when : 


th} by 


i.e. When 
E 

Ble. 
This equality can be achieved by varying B, 
in the case of an energised field, particularly 
when it is a reduction in the field flux that is 
required. Alternatively, for pure harmonic 
motion encountered at resonance the velocity 
is given by : 


v 2nf xy sin (eas 5) 


and the desired equality can be obtained by 
designing the test piece or coupling to give 
the required displacement, x», and resonant 
frequency, /. 


CONCLUSIONS 


The vibrator theory indicates that, in order 
to be suitable for general-purpose resonant 
fatigue testing, it is essential that a multi- 
ratio output transformer be used with the 
vibrator driving amplifier if the available 
power is to be fully utilised. It is not suffi- 
cient to match the driving amplifier to the 
unloaded vibrator impedance no matter how 
flat the unloaded impedance frequency graph 
may be. The actual impedance at resonance 
depends on the vibrator-blocked impedance, 
the resonant frequency of the mechanical 
system, and the ratio of moving coil dis- 
placement and thrust which in turn is a 
function of the amplification factor of the 
system. 

For resonant fatigue tests in plane bending, 
care is required in selecting the value of the 
bending moment arm as this will have an 
important bearing on the stress obtained for 
a given power input and on the vibrator 
efficiency. 

Since, at resonance, the total vibrator 
impedance is a function of the mechanical 
constants of the system, the vibrator imped- 
ance may be monitored in order to ascertain 
the condition of the test specimen. It is 
possible to observe the propagation of a 
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fatigue crack since this results in a progres- 
sive drop in the amplification factor and a 
consequent decrease in vibrator impedance. 
This characteristic was utilised to automati- 
cally stop the fatigue tests described once 
a crack had formed. 
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APPENDIX : 


CALCULATION OF AMPLIFICATION FACTOR Q 
FROM AN EXAMINATION OF DAMPED VIBRA- 
TIONS AT THE RESONANT FREQUENCY 


Fig. 4 shows the damped vibrations of a 
wheel and axle assembly when supported 
near the nodes on anti-vibration mountings. 
Since the damping is light and the motion 
nearly sinusoidal, it may be analysed by 
assuming ** Equivalent Viscous Friction.” 

rhe equation of motion is then : 


Mx + Rx +Kx=0 


, 


where 


Vf—=miass of system. 
R ~ frictional coefficient. 
K-- stiffness of system. 


[he solution, for the oscillatory case, is : 


“ 
x= Ae cos (nt-> d) 
where A and ¢ are constant, and 
R 
\ , 
2M 
m* = n* — A?, 
where n=undamped natural frequency 
. 
K rad/sec. 
VM 


The ratio of peaks one cycle apart 


=Ay/A; 
and at the peaks : 


cos (mt-+-¢) 1. 


Therefore 


My At 
Ay Ae ios A2n 
- e—. 
a -4( sa m 
e lor 
\ m 


In general, for peaks q cycles apart : 


Ay Aga 
e : 
Ag m 
Therefore 
A, 2x 
log, —” Pas 
8 Ae 


Measurement of successive film lengths by 
means of a vernier measuring instrument 
gave : 

Ag 
Ay 
Therefore 
—=0- 0033. 
m 
Amplification factor 
actual amplitude at frequency @ 


= aousnaiagsieie ( 
Q amplitude at zero frequency 
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for same value of applied force F. 


Mx-Rx- Kx — F, cos wt 
1 
; iw, where i* i 
4 
Therefore 
[M (iw)? + Rio+ K)x~ Fy cos wf Fye" 
Therefore 
Fy" 
*(K—w'M)+ioR 
and 
Fy 
Se 0 V/(K—o'M)?+o8R 
Xo 
a’ 
where 
mee: 
8, = static deflection K: 
Therefore 
F, K 
? - —.>, 
CO VK iM) wR? Fe 
Ki/M 
K .\? R \? 
Je -o*) = um) 
n* 


V (7? —w*)*? +074 A* , 


At resonance (i.e. frequency for maximum 
displacement) : 
2A* 


«* = 7” 


and since A is very small A? may be neglected 


therefore 
at resonance ®~n 


and 
) n 
C= 2A" 
Solving m?=n*—A?* and A/m=0-0033 gives 


the amplification factor. Since m and n 
are nearly identical for low damping, then : 


lm 
Q~5,4 S150. 
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EXOTHERMIC GaS GENERATOR.—A compact pro- 
tective atmosphere generator developed by Royce 
Electric Furnaces, Ltd., of Walton-on-Thames, has a 
rated output of 150 cubic feet of prepared atmosphere 
per hour. This plant occupies a floor area of less than 
3ft square, and larger units with capacities ranging 
up to 2000 cubic feet per hour are also available. In 
these units the prepared atmosphere is obtained by 
the controlled combustion of town’s gas in a chamber 
lined with high-quality refractory and having refrac- 
tory baffles to give the requisite temperature and 
turbulent flow. To conserve heat and give temperate 
working conditions, the lining is backed by a 
wall of thermal insulating bricks, the whole being 
enclosed within a gas-tight casing. From the com- 
bustion chamber the burnt gas passes through a 
water-cooled collection duct to a heat exchanger 
which effectively cools the gas, and removes the 
excess water vapour. The gases are finally purified 
in a vertical desulphurising retort containing tron 
oxide. It is stated that these generators are econo- 


mical to run and are very suitable for supplying atmo- 
sphere to continuous furnaces used for the bright 
annealing of low carbon steels and copper brazing 
of mild steel components, for which it is essential that 
a protective atmosphere of known and controlled 


composition is used. 
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Two Sets of General Purpose 


Diesel 


Engines 


Two sets of diesels of new design have been developed by Davey Paxman and Co., 


Ltd., to produce higher power within 
units. 


the same overall dimensions as existing 


One set consists of six-, eight- and twelve-cylinder air-cooled engines 


having a power range of 160 to 466 b.h.p., and th’ second group includes twelve- 


and sixteen-cylinder V engines which 
and intercooled, and range in 


HE need to produce engines of higher 
power without increase in weight and 
overall size in order to meet the strong com- 
petition of manufacturers abroad prompted 
Davey Paxman and Co., Ltd., of Colchester, 
to design and develop two new ranges of 
diesel engines. One set consists of mark 
Y.G.A., air-cooled units having a horsepower 
range of from 160 to 466 b.h.p., while 
the second set consists of mark Y.J.X. 
pressure-charged and mark Y.J.C. pressure- 
charged and_ intercooled, water-cooled 
engines with powers ranging from 1100 to 
1870 b.h.p. Both sets of engines are addi- 
tional to the existing marks of engines 
presently built by the company and have been 
developed to achieve the same degree of 
reliability already attained by existing designs. 
Although completely new in concept many 
parts of the engines, which we had the oppor- 
tunity to inspect on a recent visit to Col- 
chester, are based on well proven practice, 
while new items introduced as the result of 
a careful study of techniques in several 
spheres of engineering fields have been 
proved by intensive component rig tests. 
Such tests have served to eradicate the teeth- 
ing troubles usually met at the prototype 
Stage and, to establish service reliability, it 
is planned to test the engines under the wide 
variety of operational conditions to be 
encountered at home and abroad. 


“VEGA” AIR-COOLED ENGINES 


The increasing use of air cooling prompted 
the company to investigate its application to 
higher powered units and this has led to the 
introduction of the mark Y.G.A. engine 
range which consists of a six-cylinder in line 
engine and eight- and twelve-cylinder 90 deg. 
V form engines. These engines are suit- 
able as power units for various oil well and 
oil field applications, also for road vehicles, 
railway traction, small craft and marine 
auxiliaries. All have a bore of 6in by 6-6in 
stroke and a compression ratio of 15 to 1, 
while the ratings are given in the accom- 
panying table. 


j 
Continuous Automotive} Intermittent 


Engine R.p.m 
rating rating rating 
12 ¥.G.A., 2100 466 
2000 444 
1800 400 * 
1500 333 j 
8 Y.G.A 2100 310 
2000 295 
1800 265 
1500 222 
6Y.G.A 2100 233 ‘ 
2000 222 
1800 200 
1500 160 


Maximum torque occurs at about 1350 
r.p.m. and is: 1350 lb per foot for the 12 
Y.G.A. ; 900 lb per foot for the 8 Y.G.A.; 
and 675 lb per foot for the 6 Y.G.A. The 
specific weight of the engines is approxi- 
mately 10lb per brake horsepower. A 
mark 8 Y.G.A. engine is shown in our 
illustration. 





are press e-charged or pressure-charged 
output from 1100 to 1870 b.h.p. 


The crankcase is a casting of spheroidal- 
graphite iron and the individual cylinder 
heads and barrels are one-piece aluminium 
alloy castings fitted with shrunk-in hardened 
and tempered cast iron liners. Economy of 
air flow to achieve satisfactory cooling deter- 
mined the development of cylinder head and 
barrel, with fin disposition and baffle design 
ensuring that local hot spots are avoided 
and that the temperature gradients are 
generally moderate. Again it was air flow 
requirements which determined the head 
arrangement of single inlet and exhaust 
valves, of large area to give volumetric 
efficiency, mounted at a small inclination to 
each other and allowing an injector to be 
fitted centrally. The valves have hardened 
tips and seat on wear resisting inserts and 
work in specially hardened guides. Push 
rods from a one-piece camshaft, carried in 
pressure lubricated phosphor bearings, oper- 
ate the valves. Each aluminium alloy piston 
has four pressure and two oil control rings, 
the top pressure ring being chromium plated, 
and a side by side arrangement has been 
adopted for the connecting rods, which are 
machined from steel stampings and matched 
for weight and balance and have phosphor- 
bronze small end bushes. The underslung 





Aluminium alloy cylinder head for ‘* Ventura ’’ engines 


crankshaft is of forged steel and all main and 
large-end bearings are of steel shell copper 
lead lined and lead-tin flashed pattern. A 
coupling assembled to the free-end of the 
shaft carries a viscous torsional vibration 
damper, while a chain from the crankshaft 
drives the axial cooling fan, which can 
deliver 30 cubic feet of air per brake horse- 
power at 7in water gauge and absorbs 
about 6 per cent of the engine power. If 
required the direction of air flow can be 
reversed. 

C.A.V.€pattern “NN” fuel 


injection 
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pumps are mounted and used with mechan- 
ical or hydraulic governing or governors 
produced by the Ardleigh Engineering Com- 
pany, Ltd., where special governing is 
required. A light alloy sump closes the 
crankcase, and houses two lubricating oil 
pumps, one of which circulates the oil to 
bearings at high pressure and the other 
circulates the oil at low pressure through an 
air-cooled oil cooler. Starting is by a 
24V 6in electric starter motor and there is a 
54in dynamo for battery charging. The 
engine can be mounted at an inclination of 
1 in 4. 
** VENTURA ” ENGINES 

The greater demand for higher-powered 
engines, particularly for the oil drilling 
industry, is largely met by the “ Ventura ” 
range of lightweight high-performance units 
which have dimensions no greater than the 
company’s R.P.H. engines of 7in_ bore. 
Besides having a large number of applications 
for the various power requirements in the oil 
fields the engines are suitable for powering 
main line locomotives, diesel train sets, &c. 
Engines of existing designs already have 
attained a service life averaging 16,000 hours 
between overhauls and the new range has 
had built into them the same degree of 
operational life. This has been done by 
extensive rig testing of new parts such as the 
cylinder head, connecting rod assembly, 
piston cooling arrangements, cylinder liner 
strength, &c. There are four engines in the 
range which consist of twelve- and sixteen- 
cylinder 60 deg. V form pressure-charged 
engines, mark Y.J.X., and engines having 
the same number of cylinders but pressure- 
charged and intercooled, mark Y.J.C. We 
illustrate a twelve-cylinder pressure-charged 
and intercooled unit. 

The new units are of open combustion 
chamber direct injection design having a 
bore and stroke of 7jin by 84in, a firing 
pressure of 1250 1b per square inch and a 
speed of 1500 r.p.m. and the table below 
gives horsepower ratings. 


} 


Industrial | Traction Brake mean 
Engine ratings ratin, effective pres- 
mark at 1500 r.p.m at 1500 r.p.m. | sure (traction) 
Ib/square in 
12 Y.J.X 1100 b.h.p 1200 b.h.p 132 
12 Y.J.C 1300 b.h.p 1400 b.h.p. 154 
16 Y.J.X. 1470 b.h.p 1600 b.h.p. 132 
16 Y.J.C 1735 b.h.p 1870 b.h.p 154 


| 


The specific weight varies between 6b 
and 7-15 lb per brake horsepower. 
The crankcase and cylinder blocks are 


Paxman 8 Y.G.A. ‘** Vega’’ air-cooled V 
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form engine Paxman 12 Y.J.C. * 
of monobloc construction fabricated from 
machined steel plate and precision steel cast- 
ings, and the forged steel cylinder liners are 
chromium plated internally and externally 
and the bore treated for oil retention. Two 
inlet and two face-hardened exhaust valves 
are carried on the high strength aluminium 
alloy cylinder head, which has aluminium 
bronze valve seat inserts and valve guides. 
Each pair of valves is operated by a push 
rod and single rocker from a centrally 
mounted camshaft supported in thin wall 
bearings. The valve gear cover is shaped to 
allow the injector to be mounted centrally 
outside it, so that the possibility of fuel 
dilution is eliminated. The arrangement 
of the cylinder head can be seen in our 
illustration. 

Three compression and two oil control 
rings are fitted to the aluminium alloy pistons, 
which have a cast iron top ring insert and 
are cooled by a metered quantity of oil 
through the connecting rods. The latter are 
of fork and blade pattern forged in high 
tensile steel and fully balanced, and can 








Ventura ’’ pressure-charged and intercooled V engine 


be withdrawn through the cylinder bores. 
Balance weights are on ali the webs of the 
forged nickel-chrome high tensile steel crank- 
shaft, which has journals and pins induction 
hardened and ground. Thin shell copper 
lead lined large-end and main bearings are 
used with an additional main bearing at the 
drive end. The sump is fabricated in light 
alloy. 

Monobloc C.A.V. fuel injection pumps are 
provided for each cylinder bank and gear 
driven, and a fuel lift pump is driven from the 
free end. An Ardleigh governor is fitted. 
For lubrication purposes there are two pumps 
located at the drive end of the engine; one 
supplies the high-pressure oil to the bearings 
and the other circulates the oil through the 
cooler. A thermostatic control valve is 
incorporated in the cooling system in which 
a single pump circulates water to the inlet 
manifold of each cylinder bank. 

Each twelve-cylinder engine has one turbo- 
charger while the sixteen-cylinder unit has 
two. The turbo-chargers are of aluminium 
alloy and the pressure ratio is 24 to 1. 


Motor-Generator Locomotives for 
Kent Coast Electrification 


HE first of thirteen Bp-B, mixed traffic 
locomotives under construction by British 
Railways at Doncaster for the 660/750V d.c. 
Kent Coast electrification of the Southern 
Region is now undergoing trials. Being 
required to work freight trains of up to 
900 tons as well as express freight and 
passenger services, the locomotive has been 
designed with flexible operating character- 
istics and uses a motor-generator booster 
control system similar to that of the three 
earlier Cy—-Cy units operating in the Central 
Section of the Region. This arrangement has 
enabled thirty-three running notches to be 
provided, while also meeting the need for 
maintaining traffic effort, by means of fly- 
wheels on the motor and generator shafts, 
while negotiating gaps in the conductor rail. 
As in the previous series, the wide range of 
control is obtained by buck-and-boost con- 
nection of the generator output relative to 
the 675V (nominal) live-rail supply, but in the 
new locomotive a single motor-generator set 
supplies four traction motors in parallel 
pairs as compared with the earlier arrange- 





ment of two motor-generator sets each 
supplying the three series-connected traction 
motors in one bogie. Some leading par- 


ticulars of the locomotive are tabulated 
below : 

Length over buffers SOft 7in 

Bogie centres 27ft Oin 

Bogie wheelbase... 10ft 6in 

Total wheelbase 37ft 6in 

Weight in working order 77 tons 

One-hour rating of locomotive 2552 h.p. 

Tractive effort (nominal maximum) 43,000 1b at 25 per 

cent adhesion 
Tractive effort (one-hour) 20,000 Ib at 47 m.p.b 
Balancing speed with $00-ton pas- 
senger train 80 m.p.b 


Maximum service speed 90 m.p.b 


The progress in all aspects of electric loco- 
motive design in the past ten years is typified 
by the power/weight ratio given above in 
comparison with the one-hour output of 
1470 h.p. for a weight of 105 tons produced 
by the third of the previous locomotives 
(described in THE ENGINEER of March II, 
1949). Both in mechanical and certain elec- 
trical details the new type may be regarded 
as a forerunner of the new generation of 
locomotives now being built for the 50 c/s 
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high-voltage a.c. system. It is, for example, 
the first to appear on British Railways with 
fully springborne motors and the Brown- 
Boveri form of flexible drive to be used in the 
forthcoming a.c. designs, a feature in keeping 
with the raising of the maximum speed to 
90 m.p.h. from the limit of 75 m.p.h. in the 
earlier Co-Cy series. The drives have been 
built by the Swiss Locomotive and Machine 
Works. Bogie design also follows recent 
practice for four-axle locomotives and 
acknowledgment is made to the advice on 
this subject received from S.L.M. The axle- 
boxes, axlebox guides and primary suspen- 
sion components have been manuf ctured at 
Doncaster under licence from that company. 
Axlebox guides take the form of circular 
pillars, and the guide bushes which slide on 
them consist of a phosphor-bronze sleeve 
pressed into the inner member of a specially 
designed “ Silentbloc, *’ the outer member of 
which is carried in an annular housing 
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boxes having Timken tapered roller bearings 
and the remainder are to have S.K.F. self- 
aligning roller bearings. Return current is 
carried by insulated earth return bushes 
bearing on copper rings spigoted into the 
outer faces of the wheel bosses. The axle- 
boxes themselves are insulated from the 
frame 

The electrical equipment of the locomo- 
tives has been’ supplied by The English 
Electric Company, Ltd. The booster motor- 
generator set has an output of 945kW at 
1750 r.p.m. An electro-pneumatically oper- 
ated rim brake acts on each flywheel when 
it is desired to stop the set quickly. Supplies 
for control purposes and battery charging are 
taken from an auxiliary generator overhung 
on the main generator. An _ electrically- 
driven camshaft cuts out six steps of resistance 
under time control for starting the booster 
set and also restores the resistance while 
running over gaps in readiness for accelerat- 





The first of thirteen locomotives for mixed traffic service on Southern Region main lines to the Kent coast 
now being electrified on the third-rail d.c. system 


forming part of the axlebox casing. Working 
surfaces are continuously lubricated from an 
oil reservoir. — 

In place of the segmental pivot character- 
istic of the previous Southern Region electric 
locomotive design, the bogie pivoting 
arrangement consists of a steel casting and a 
large “ Spherilastik ” bearing, located in the 
bolster at approximately axle height, which 
takes the traction and braking forces. These 
forces are transmitted from the bogie frame 
to the bolster by two horizontal links, 
2ft 6in long, titted at each end with “ Spheri- 
lastik ’’ bushes. 

The bolster carries two spherically-seated 
pads to take the weight of the main under- 
frame. Both the spherical and flat surfaces 
of the pads are lined with non-metallic 
friction materials. Any tendency for the 
bogie to hunt when rotating Is resisted by 
the friction linings on the flat surfaces. The 
ends of the bolster bear on the centre buckles 
of two inverted laminated springs having 
Sft centres, the ends of which are carried by 
four inclined swing links with “ Spherilastik ” 
bushes at both ends, and a rectangular rubber 
pad is provided at the spring seatings. 
Lateral movement of the bolster is limited 
to I4in each way by rubber buffers. The 
first two locomotives are being fitted experi- 
mentally with Woodhead-Monroe hydraulic 


dampers to damp out lateral oscillations of 


the bolster. 
Of the thirteen locomotives being built 


initially, seven are to be fitted with axle- 


ing the set to normal speed again when the 
conductor rail is regained. 

The four traction motors are six-pole 
machines rated at 638 h.p. (one-hour) at 
675V and are connected in two parallel pairs. 
The booster generator is in series between the 
two motor circuits and the motor voltage is 
controlled by bucking or boosting the line 
supply by variation of the generator excita- 
tion. 

Since the locomotive has_ thirty-three 
running notches (including four weak-field 
Steps) as against twenty-six in the third of the 


previous series, a handwheel controller of 


the design formerly used would have been 
inconveniently bulky and, therefore, a new 
form of control has been adopted in which 
a motor-driven camshaft has replaced indi- 


vidual electro-pneumatic contactors. The 
driver's controller now has two handles, 
one of which is a four-position master 


switch (* off,” “ forward,” ** neutral and 
* reverse”), and the other is the main con- 
troller handle with five positions (** off,” 
“run back,” “hold,” “notch up” and 
“run up”). Having started the motor- 
generator set and selected forward or reverse 
running by means of the master switch, the 
driver moves the main controller handle to 
* notch up,” causing the camshaft to advance 
one notch. If the handle is now moved to 
and fro between the * notch up ” and “* hold ”’ 
positions, the locomotive can be accelerated 
at any desired rate, each complete motion of 
the handle causing further progression of the 
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camshaft a notch at a time. If more rapid 
acceleration is required, however, the driver 
may press a button on the handle and move 
it past “notch up” to “run up.” In these 
circumstances, the camshaft advances auto- 
matically to the highest notch unless arrested 
by returning the handle to * hold ™ if excessive 
motor current is observed. To reduce power 
the handle is moved to * run back,” or, ifpower 
is to be shut off completely, it is returned to 
‘off’ when the camshaft runs back to zero. 
The position of the control camshaft is 
indicated to the driver by means of a Desynn 
transmitter and dial indicator. 

The system described represents the first 
application to a British Railways electric 
locomotive of camshaft control with con- 
tinuous progression when required, and is in 
line with Continental practice, both in d.c. 
and a.c. locomotives. A similar method is 
used in the most recent I500V d.c. Bp-By 
locomotives of the French National Railways, 
and in 3000V d.c. designs of the Belgian 
National Railways. In the Belgian case the 
automatic facility is used normally, the rate 
of acceleration being selected by the driver by 
means of a control which adjusts the setting 
of the accelerating relay. A similar practice 
is now being followed in Belgian-built a.c. 
locomotives for overseas, and it would there- 
fore appear that the system has proved a 
practical compromise between the alterna- 
tives of manual control and fully automatic 
acceleration. In the new Southern Region 
locomotive a controller of simpler form, 
without the “run-up” position, is provided 
on the off-side of the cab for use in shunting. 

The layout of the two cabs is identical. 
Desks are provided on both sides, that on the 
off-side having the simplified controller 
mentioned above and a hand brake wheel. 
Dead man’s pedals are duplicated. Provision 
is made for supplying train heating current 
from the locomotive. 

In addition to eight lightweight sprung 
collector shoes for current collection from 
the live rail, the locomotive is fitted with a 
double-pan pantograph for use with an over- 
head contact wire on approach roads to 
goods and marshalling yards. 

The design of the locomotive was carried 
out under the direction of Mr. W. J. A. Sykes, 
Chief Mechanical and Electrical Engineer, 
Southern Region, in consultation with Mr. 
R. C. Bond, who was Chief Mechanical 
Engineer, British Railways Central Staff, at 
the time the design was prepared, and Mr. 
S. B. Warder, Chief Electrical Engineer, 
British Railways Central Staff. 





DESIGN COMPETITION FOR AN ELEVATED Moror- 
WAY The Prestressed Concrete Development 
Group, Terminal House, Grosvenor Gardens, 
London, S.W.1, is sponsoring a design competition 
for a length of elevated road forming part of an 
urban motorway. The competition stipulates that 
prestressed concrete must be used in the design, and 
gives other detailed design requirements for (a) an 
elevated road on the same line as an existing road 
and carried above it on piers in the central strip, the 
lower road to carry traffic during and after construc- 
tion, and (4) a length of this road short-circuiting the 
lower road so that a more economic arrangement for 
the supports can be adopted, limited only by the 
requirement that the area below the elevated road can 
be used as a car park. The assessors are Mr. H. C 
Adams (Ministry of Transport), Mr. C. P. Andren 
(traffic engineer, University College, London), Mr. 
A. G. Jury (city architect, Glasgow), Col. G. W. 
Kirkland (president of the Group), and Sir Herbert 
Manzoni (city engineer, Birmingham). One or two 
premiums of £500 will be awarded, the entries being 
required by June 30. This is the second competition 
which has been promoted with the general aim of 
stimulating interest in urban motorways ; recently, 
the Roads Campaign Council announced a compe- 
tition for a solution to traffic problems in central 
London, and entries for this, more general, problem, 
are due to be received in the Spring. 
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SHORTER REPORTS 








Hot Experimental Reactor of Zero 
Power, ‘“‘ HERO” 


A NEW low-power research reactor, known as 
*“ HERO ™ (Hot Experimental Reactor of zero 
power), is to be built at the United Kingdom 
Atomic Energy Authority's Windscale _ site, 
which is being expanded as one of the national 
centres for the development of gas-cooled 
reactors. “HERO” will be built near the 
Advanced Gas Cooled Reactor (A.G.R.), work 
upon which has already begun. The function 
of ** HERO” will be complementary to that of 
A.G.R. It will be recalled that A.G.R. Is 
essentially a reactor for fuel element development 
under reactor working conditions ; it is designed 
to work at power levels corresponding to 
100,000kW of heat (30,000kW electrical) 
* HERO ” will facilitate the making of measure- 
ments at low radiation levels and will enable 
experiments to be made with several alternative 
arrangements of fuel elements to obtain optimum 
results. 

** HERO,” which will generate a few kilowatts 
of heat, will consist initially of a graphite struc- 
ture 19ft in diameter and 19ft high, but an 
important provision is that it will be possible to 
dismantle and rebuild it in a variety of ways 
The graphite core will be contained in a steel 
vessel connected to a ventilating circuit with 
pumps and heaters, so that it can be operated at 
high temperature in carbon dioxide. It will, in 
fact, be the reverse of the A.G.R. since the carbon 
dioxide gas will supply heat to the core instead 
of removing heat from it. As in A.G.R., the fuel 
will consist of clusters of rods of uranium oxide 
sealed into beryllium cans, and these will be 
arranged in channels in the graphite on a regular 
lattice. 

It is estimated that ** HERO” will be com- 
pleted in 1961, at a cost of about £1,250,000. 


St. Lawrence Seaway 


THE St. Lawrence Seaway Authority has stated 
that construction of works under its jurisdiction 
has progressed to a stage which assures that all 
channels, locks and ancillary structures of the 
seaway will be available to shipping at the open- 
ing of navigation next spring, although subject, in 
part, to a restricted depth of 24ft 6in until June 1, 
when the specified minimum depth of 27ft will 
be available throughout. A statement to this 
effect was made on January 20 in the Canadian 
House of Commons by Mr. George Hees, 
Minister of Transport. He said that before 
vessels might safely use the new seaway aids to 
navigation had to be placed, which was a 
responsibility of the Department of Transport 
Every effort would be made to have that work 
completed, he said, as near as possible to the time 
when navigation would normally have com- 
menced. The objective for the completion of 
that work was not later than April 20, dependent, 
of course, on weather and ice. However, in 
accordance with established canal operation 
practice, a more precise statement of the opening 
date could be expected toward the end of March. 


National College of Agricultural 
Engineering 

THE Minister of Education, Mr. Geoffrey 
Lloyd, announced on Tuesday that it had been 
decided to establish a National College of 
Agricultural Engineering. Premises for the 
college are to be built at Silsoe, Bedfordshire, 
near to the National Institute of Agricultural 
Engineering. The cost of the project is put at 
£250,000 and, initially, provision is to be made 
for between sixty and 100 students from this 
country and from overseas who will take 
advanced courses leading to a diploma. The 
cost of the land and the building will fall primarily 
on the Exchequer, though the agricultural 
engineering industry has assured the Minister of 
its willingness to make a substantial contribution 





in terms of equipment The industry has also 
indicated its willingness to support each year a 
number of sandwich course students The 
Ministry of Education acknowledges that the 
college has become necessary in order to meet 
the growing requirement for fully qualified agri- 
cultural engineers ; the continued expansion of 
the export business of the agricultural engineer- 
ing industry has been a particularly influential 
factor in finally deciding to establish the college 
Sir Eric Ashby, vice-chancellor of Queen's 
University, Belfast. and Master-Elect of Clare 
College, Cambridge, is to be the chairman of the 
governing body of the new college. The 
Minister’s announcement follows discussions 
which have been going on for some years with 
the Ministry of Agriculture, Fisheries and Food, 
the Institution of British Agricultural Engineers 
and the Agricultural Engineers Association. 


Naval Anti-Aircraft Missile 


It was announced last week that the 40mm 
defensive armament of the Royal Navy is to be 
replaced by a close-range surface-to-air missile 
known as the Short “ Seacat.”” It is intended 
both as a support for the outer ring of defensive 
fighters and long-range missiles, and as a weapon 
for small ships. Its introduction is anticipated 
in the * early 1960s... A variant known as the 
“ Tigercat” is being investigated by Short 


Brothers and Harland as a replacement for light 
guns in the Army. 

A test vehicle used in 
* Seacat ” 


the evolution of the 
is illustrated here. There is reason to 





The Short ‘*SX-A5’’ multi-purpose test vehicle. 
Notice the aircraft-style light alloy construction and 
the fairings in abutment with which the wings move 


believe that this vehicle is command-guided with 
a human operator to close the loop : tracking 
flares are visible in the illustration. Such a 
system would appear to be quite valueless in the 
Naval role, since the fighter screen may be least 
effective in fog, precipitation and heavy seas, and 
even in good weather from the control platform 
of a large warship it would appear impossible to 
execute a collision interception at a relative speed 
of, say, 1000 m.p.h. If terminal homing is 
included, infra-red could be discarded on the 
same grounds of inadequate performance, but it 
would be surprising if so small a vehicle were to 


carry the only active homing set ever produced 
in Great Britain The statement that it is an 
“ingenious weapon with a novel type of direc- 
tion” can therefore be accepted. 


Electronics and Communications 
Section of the LE.E. 


AT a meeting of its council last week the 
Institution of Electrical Engineers decided that 
the name of the * Radio and Telecommunications 
Section ’ of the Institution should be changed to 
* Electronics and Communications Section.” 
rhe first word in the new title acknowledges the 
fact that in recent years the term “ electronics “ 
has been generally applied to cover the wider 
industrial use of techniques that were, formerly, 
almost exclusive to radio engineering. The use 
of this word also implies that the LE.E. is the 
appropriate learned society for those properly 
qualified electrical engineers who regard them- 
selves as electronics engineers. The word 
“radio” has been omitted because, with its 
modern connotation it is thought to be too 
narrow to describe the scope of the section : 
interests such as navigational aid and radar are 
implicit in the new title. Finally, it is thought 
that the use of the shorter word “* communica- 
tions’ (instead of “ telecommunications”’) 1s 
justified in the context of electrical engineering 


Institution of Electrical Engineers 


THE council of the Institution of Electrical 
Engineers has elected Mr. Charles W. Speirs, at 
the age of eighty-five, to honorary membership 
of the Institution in recognition of his contribu- 
tions to the advancement of electrical science and 
engineering and his outstanding support of the 
work of the Institution, particularly of its Incor- 
porated Benevolent Fund. In 1944, eleven years 
after his retirement from the staff of the Morgan 
Crucible Company, Ltd., he made a substantial 
gift of land from his estate at Malden accom- 
panied by a handsome endowment, which, 
when supplemented by contributions of J.E.f 
members, provided the means for establishing 
“The Chesters** as a residential estate for 
beneficiaries of the 1.E.E. Incorporated Benevo- 
lent Fund. The council has also made the 
thirty-seventh award of the Faraday Medal to 
Signor Luigi Emanueli for his outstanding 
inventions and new applications in electrical 
cables and particularly for the invention of the 
oil-filled cable. 


Longer-Term D.S.1.R. Grants 


It is announced that longer-term grants for 
special researches will be awarded by the Depart- 
ment of Scientific and Industrial Research in 
future. These grants—which have normally 
been limited to a maximum of five years—may 
now be awarded for an initial period of up to 
seven years with the possibility of continuing 
support for a further ten years. The first closing 
date for applications is March |. This change in 
policy has been made to meet present-day needs 
The more complex and expensive researches may 
require support for more than five years to 
become fully established. When fully estabiished 
the support for these researches will be trans- 
ferred from D.S.1.R. to the university ; arrange- 
ments are being worked out to simplify such 
transfer. The Department is therefore willing 
to support for longer periods outstanding uni- 
versity investigators embarking on promising 
researches for which their universities are unable 
to make adequate provision. 

The main conditions are : 

An initial award for periods of three to seven 
years, with the possibility of two renewals, each 
of a maximum duration of five years. A third 
renewal would not normally be given. 

Details of the scheme are contained in the 1959 
edition of Notes on D.S.1.R. Grants, published 
by H.M. Stationery Office in January. 
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high-voltage a.c. system. It is, for example, 
the first to appear on British Railways with 
fully springborne motors and the Brown- 
Boveri form of flexible drive to be used in the 
forthcoming a.c. designs, a feature in keeping 
with the raising of the maximum speed to 
90 m.p.h. from the limit of 75 m.p.h. in the 
earlier Co—Cy series Ihe drives have been 
built by the Swiss Locomotive and Machine 
Works. Bogie design also follows recent 
practice for four-axle locomotives and 
acknowledgment is made to the advice on 
this subject received from S.L.M. The axle- 
boxes, axlebox guides and primary suspen- 
sion components have been manufactured at 
Doncaster under licence from that company. 
Axlebox guides take the form of circular 
pillars, and the guide bushes which slide on 
them consist of a phosphor-bronze sleeve 
pressed into the inner member of a specially 


designed “ Silentbloc, ’’ the outer member of 


which is carried in an annular housing 
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boxes having Timken tapered roller bearings 
and the remainder are to have S.K.F. self- 
aligning roller bearings. Return current ts 
carried by insulated earth return bushes 
bearing on copper rings spigoted into the 
outer faces of the wheel bosses. The axle- 
boxes themselves are insulated from the 
frame. 

The electrical equipment of the locomo- 
tives has been’ supplied by The English 
Electric Company, Ltd. The booster motor- 
generator set has an output of 945kW at 
1750 r.p.m. An electro-pneumatically oper- 
ated rim brake acts on each flywheel when 
it is desired to stop the set quickly. Supplies 
for control purposes and battery charging are 
taken from an auxiliary generator overhung 
on the main generator. An electrically- 
driven camshaft cuts out six steps of resistance 
under time control for starting the booster 
set and also restores the resistance while 
running Over gaps in readiness for accelerat- 





The first of thirteen locomotives for mixed traffic service on Southern Region main lines to the Kent coast 
now being electrified on the third-rail d.c. system 


forming part of the axlebox casing. Working 
surfaces are continuously lubricated from an 
oil reservoir 

In place of the segmental pivot character- 
istic of the previous Southern Region electric 
locomotive design, the bogie pivoting 
arrangement consists of a steel casting and a 
large “ Spherilastik ” bearing, located in the 
bolster at approximately axle height, which 
takes the traction and braking forces. These 
forces are transmitted from the bogie frame 
to the bolster by two horizontal links, 
2ft 6in long, fitted at each end with “ Spheri- 
lastik *’ bushes. 

The bolster carries two spherically-seated 
pads to take the weight of the main under- 
frame. Both the spherical and flat surfaces 
of the pads are lined with non-metallic 
friction materials. Any tendency for the 
bogie to hunt when rotating is resisted by 
the friction linings on the flat surfaces. The 
ends of the bolster bear on the centre buckles 
of two inverted laminated springs having 
Sft centres, the ends of which are carried by 
four inclined swing links with “ Spherilastik ~ 
bushes at both ends, and a rectangular rubber 
pad is provided at the spring seatings. 
Lateral movement of the bolster is limited 
to I4in each way by rubber buffers. The 
first two locomotives are being fitted experi- 
mentally with Woodhead-Monroe hydraulic 
dampers to damp out lateral oscillations of 
the bolster. 

Of the thirteen locomotives being built 
initially, seven are to be fitted with axle- 


ing the set to normal speed again when the 
conductor rail is regained. 

The four traction motors are six-pole 
machines rated at 638 h.p. (one-hour) at 
675V and are connected in two parallel pairs. 
The booster generator is in series between the 
two motor circuits and the motor voltage is 
controlled by bucking or boosting the line 
supply by variation of the generator excita- 
won. 

Since the locomotive has thirty-three 
running notches (including four weak-field 
steps) as against twenty-six in the third of the 


previous series, a handwheel controller of 


the design formerly used would have been 
inconveniently bulky and, therefore, a new 
form of control has been adopted in which 
a motor-driven camshaft has replaced indi- 
vidual electro-pneumatic contactors. The 
driver’s controller now has two handles, 
one of which is a four-position master 
switch (“ off,” ** forward,” ** neutral” and 
reverse’), and the other is the main con- 
troller handle with five positions (** off,” 
“run back,” “hold,” “notch up” and 
“run up”). Having started the motor- 
generator set and selected forward or reverse 
running by means of the master switch, the 
driver moves the main controller handle to 
* notch up,” causing the camshaft to advance 
one notch. If the handle is now moved to 
and fro between the * notch up ™ and “ hold ”’ 
positions, the locomotive can be accelerated 
at any desired rate, each complete motion of 
the handle causing further progression of the 





Feb. 13, 1959 


camshaft a notch at a time. If more rapid 
acceleration is required, however, the driver 
may press a button on the handle and move 
it past “ notch up” to “run up.” In these 
circumstances, the camshaft advances auto- 
matically to the highest notch unless arrested 
by returning the handle to “ hold ™ if excessive 
motor current is observed. To reduce power 
the handle is moved to “ run back,” or, if power 
is to be shut off completely, it is returned to 
‘ off’ when the camshaft runs back to Zero. 
The position of the control camshaft is 
indicated to the driver by means of a Desynn 
transmitter and dial indicator. 

The system described represents the first 
application to a British Railways electric 
locomotive of camshaft control with con- 
tinuous progression when required, and is in 
line with Continental practice, both in d.c. 
and a.c. locomotives. A similar method is 
used in the most recent IS5S00V d.c. Bp-By 
locomotives of the French National Railways, 
and in 3000V d.c. designs of the Belgian 
National Railways. In the Belgian case the 
automatic facility is used normally, the rate 
of acceleration being selected by the driver by 
means of a control which adjusts the setting 
of the accelerating relay. A similar practice 
is now being followed in Belgian-built a.c. 
locomotives for overseas, and it would there- 
fore appear that the system has proved a 
practical compromise between the alterna- 
tives of manual control and fully automatic 
acceleration. In the new Southern Region 
locomotive a controller of simpler form, 
without the “* run-up” position, is provided 
on the off-side of the cab for use in shunting. 

The layout of the two cabs is identical. 
Desks are provided on both sides, that on the 
off-side having the simplified controller 
mentioned above and a hand brake wheel. 
Dead man’s pedals are duplicated. Provision 
is made for supplying train heating current 
from the locomotive. 

In addition to eight lightweight sprung 
collector shoes for current collection from 
the live rail, the locomotive is fitted with a 
double-pan pantograph for use with an over- 
head contact wire on approach roads to 
goods and marshalling yards. 

The design of the locomotive was carried 
out under the direction of Mr. W. J. A. Sykes, 
Chief Mechanical and Electrical Engineer, 
Southern Region, in consultation with Mr. 
R. C. Bond, who was Chief Mechanical 
Engineer, British Railways Central Staff, at 
the time the design was prepared, and Mr. 
S. B. Warder, Chief Electrical Engineer, 
British Railways Central Staff. 





DEeESIGN COMPETITION FOR AN ELEVATED Mortor- 
way.--The Prestressed Concrete Development 
Group, Terminal House, Grosvenor Gardens, 
London, S.W.1, is sponsoring a design competition 
for a length of elevated road forming part of an 
urban motorway. The competition stipulates that 
prestressed concrete must be used in the design, and 
gives other detailed design requirements for (a) an 
elevated road on the same line as an existing road 
and carried above it on piers in the central strip, the 
lower road to carry traffic during and after construc- 
tion, and (4) a length of this road short-circuiting the 
lower road so that a more economic arrangement for 
the supports can be adopted, limited only by the 
requirement that the area below the elevated road can 
be used as a car park. The assessors are Mr. H. C 
Adams (Ministry of Transport), Mr. C. P. Andren 
(traffic engineer, University College, London), Mr. 
A. G. Jury (city architect, Glasgow), Col. G. W. 
Kirkland (president of the Group), and Sir Herbert 
Manzoni (city engineer, Birmingham). One or two 
premiums of £500 will be awarded, the entries being 
required by June 30. This is the second competition 
which has been promoted with the general aim of 
stimulating interest in urban motorways ; recently, 
the Roads Campaign Council announced a compe- 
tition for a solution to traffic problems in central 
London, and entries for this, more general, problem, 
are due to be received in the Spring. 

















Feb. 





1959 





13, 





NGINEER 








SHORTER REPORTS 









Hot Experimental Reactor of Zero 
Power, *‘ HERO” 


A NEW low-power research reactor, known as 
* HERO” (Hot Experimental Reactor of zero 
power), is to be built at the United Kingdom 
Atomic Energy Authority's Windscale _ site, 
which is being expanded as one of the national 
centres for the development of gas-cooled 
reactors. “HERO” will be built near the 
Advanced Gas Cooled Reactor (A.G.R.), work 
upon which has already begun. The function 
of “ HERO” will be complementary to that of 
A.G.R. It will be recalled that A.G.R. is 
essentially a reactor for fuel element development 
under reactor working conditions ; it is designed 
to work at power levels corresponding to 
100,000kW of heat (30,000kW electrical) 
* HERO ™ will facilitate the making of measure- 
ments at low radiation levels and will enable 
experiments to be made with several alternative 
arrangements of fuel elements to obtain optimum 
results. 

** HERO,” which will generate a few kilowatts 
of heat, will consist initially of a graphite struc- 
ture 19ft in diameter and 19ft high, but an 
important provision is that it will be possible to 
dismantle and rebuild it in a variety of ways 
The graphite core will be contained in a steel 
vessel connected to a ventilating circuit with 
pumps and heaters, so that it can be operated at 
high temperature in carbon dioxide. It will, in 
fact, be the reverse of the A.G.R. since the carbon 
dioxide gas will supply heat to the core instead 
of removing heat from it. As in A.G.R., the fuel 
will consist of clusters of rods of uranium oxide 
sealed into beryllium cans, and these will be 
arranged in channels in the graphite on a regular 
lattice. 

It is estimated that ““ HERO” will be com- 
pleted in 1961, at a cost of about £1,250,000. 


St. Lawrence Seaway 

Tue St. Lawrence Seaway Authority has stated 
that construction of works under its jurisdiction 
has progressed to a stage which assures that all 
channels, locks and ancillary structures of the 
seaway will be available to shipping at the open- 
ing of navigation next spring, although subject, in 
part, to a restricted depth of 24ft 6in until June |, 
when the specified minimum depth of 27ft will 
be available throughout. A statement to this 
effect was made on January 20 in the Canadian 
House of Commons by Mr. George Hees, 
Minister of Transport. He said that before 
vessels might safely use the new seaway aids to 
navigation had to be placed, which was a 
responsibility of the Department of Transport. 
Every effort would be made to have that work 
completed, he said, as near as possible to the time 
when navigation would normally have com- 
menced. The objective for the completion of 
that work was not later than April 20, dependent, 
of course, on weather and ice. However, in 
accordance with established canal operation 
practice, a more precise statement of the opening 
date could be expected toward the end of March. 


National College of Agricultural 
Engineering 


THe Minister of Education, Mr. Geoffrey 
Lloyd. announced on Tuesday that it had been 
decided to establish a National College of 
Agricultural Engineering. Premises for the 
college are to be built at Silsoe, Bedfordshire, 
near to the National Institute of Agricultural 
Engineering. The cost of the project is put at 
£250,000 and, initially, provision is to be made 
for between sixty and 100 students from this 
country and from overseas who will take 
advanced courses leading to a diploma. The 
cost of the land and the building will fall primarily 
on the Exchequer, though the agricultural 
engineering industry has assured the Minister of 
its willingness to make a substantial contribution 


in terms of equipment The industry has also 
indicated its willingness to support each year a 
number of sandwich course students The 
Ministry of Education acknowledges that the 
college has become necessary in order to meet 
the growing requirement for fully qualified agri- 
cultural engineers ; the continued expansion of 
the export business of the agricultural engineer- 
ing industry has been a particularly influential 
factor in finally deciding to establish the college. 
Sir Eric Ashby, vice-chancellor of Queen's 
University, Belfast, and Master-Elect of Clare 
College, Cambridge, is to be the chairman of the 
governing body of the new college. The 
Minister's announcement follows discussions 
which have been going on for some years with 
the Ministry of Agriculture, Fisheries and Food, 
the Institution of British Agricultural Engineers 
and the Agricultural Engineers Association. 


Naval Anti-Aircraft Missile 


IT was announced last week that the 40mm 
defensive armament of the Royal Navy is to be 
replaced by a close-range surface-to-air missile 
known as the Short “ Seacat.”’ It is intended 
both as a support for the outer ring of defensive 
fighters and long-range missiles, and as a weapon 
for small ships. Its introduction is anticipated 
in the “ early 1960s. A variant known as the 
“ Tigercat’ is being investigated by Short 


Brothers and Harland as a replacement for light 
guns in the Army. 

A test 
** Seacat * 


the evolution of the 
There ts reason to 


vehicle used in 
is illustrated here 





The Short ‘*SX-A5’* multi-purpose test vehicle. 
Notice the aircraft-style light alloy construction and 
the fairings in abutment with which the wings move 


believe that this vehicle is command-guided with 
a human operator to close the loop : tracking 
flares are visible in the illustration. Such a 
system would appear to be quite valueless in the 
Naval role, since the fighter screen may be least 
effective in fog, precipitation and heavy seas, and 
even in good weather from the control platform 
of a large warship it would appear impossible to 
execute a collision interception at a relative speed 
of, say, 1000 m.p.h. If terminal homing is 
included, infra-red could be discarded on the 
same grounds of inadequate performance, but it 
would be surprising if so small a vehicle were to 


carry the only active homing set ever produced 
in Great Britain The statement that it is an 
“ingenious weapon with a novel type of direc- 
tion’ can therefore be accepted. 


Electronics and Communications 
Section of the LE.E. 


AT a meeting of its council last week the 
Institution of Electrical Engineers decided that 
the name of the * Radio and Telecommunications 
Section © of the Institution should be changed to 
* Electronics and Communications Section.” 
he first word in the new title acknowledges the 
fact that in recent years the term “ electronics 
has been generally applied to cover the wider 
industrial use of techniques that were, formerly, 
almost exclusive to radio engineering. The use 
of this word also implies that the LE.E. is the 
appropriate learned society for those properly 
qualified electrical engineers who regard them- 
selves as electronics engineers. The word 
“radio” has been omitted because, with its 
modern connotation it is thought to be too 
narrow to describe the scope of the section : 
interests such as navigational aid and radar are 
implicit in the new title. Finally, it is thought 
that the use of the shorter word “ communica- 
tions” (instead of “ telecommunications”’) is 
justified in the context of electrical engineering 


Institution of Electrical Engineers 


THE council of the Institution of Electrical 
Engineers has elected Mr. Charles W. Speirs, at 
the age of eighty-five, to honorary membership 
of the Institution in recognition of his contribu- 
tions to the advancement of electrical science and 
engineering and his outstanding support of the 
work of the Institution, particularly of its Incor- 
porated Benevolent Fund. In 1944, eleven years 
after his retirement from the staff of the Morgan 
Crucible Company, Ltd., he made a substantial 
gift of land from his estate at Malden accom- 
panied by a handsome endowment, which, 
when supplemented by contributions of I.E.E. 
members, provided the means for establishing 
“The Chesters” as a _ residential estate for 
beneficiaries of the I.E.E. Incorporated Benevo- 
lent Fund. The council has also made _ the 
thirty-seventh award of the Faraday Medal to 
Signor Luigi Emanueli for his outstanding 
inventions and new applications in electrical 
cables and particularly for the invention of the 
oil-filled cable. 


Longer-Term D.S.1.R. Grants 


Ir is announced that longer-term grants for 
special researches will be awarded by the Depart- 
ment of Scientific and Industrial Research in 
future. These grants—which have normally 
been limited to a maximum of five years—-may 
now be awarded for an initial period of up to 
seven years with the possibility of continuing 
support for a further ten years. The first closing 
date for applications is March |. This change in 
policy has been made to meet present-day needs 
The more complex and expensive researches may 
require support for more than five years to 
become fully established. When fully established 
the support for these researches will be trans- 
ferred from D.S.1.R. to the university ; arrange- 
ments are being worked out to simplify such 
transfer. The Department is therefore willing 
to support for longer periods outstanding uni- 
versity investigators embarking on promising 
researches for which their universities are unable 
to make adequate provision. 

The main conditions are : 

An initial award for periods of three to seven 
years, with the possibility of two renewals, each 
of a maximum duration of five years. A third 
renewal would not normally be given. 

Details of the scheme are contained in the 1959 
edition of Notes on D.S.1.R. Grants, published 
by H.M. Stationery Office in January. 
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At the Science Museum, South Kensington, the iron and steel exhibits have been rearranged and extended. 
In the centre of the historical section of the gallery there is a Bessemer converter of 1865 


Iron and Steel Gallery at Science 
Museum 


THERE has just been opened at the Science 
Museum, South Kensington, a newly arranged 
gallery whose exhibits are devoted to the iron 
and steel industry. Its purpose is to tell the story 
of the development of the iron and steel industry 
from ancient times up to the present day. 
Formerly the museum devoted 2800 square feet 
of gallery space to the industry. For the re- 
arranged display 3500 square feet have been 
made available Moreover modern display 
techniques have been used by Publicity Planning, 
Ltd., which arranged the exhibits to present a 
consistent and easily comprehended story to the 
public. The cost (about £60,000) has been 
principally met by the British Iron and Steel 
Federation. Some of the exhibits have been 
drawn from the original Science Museum collec- 
tion, but others have been contributed by 
makers and users of steel. 

Two photographs of the gallery are repro- 


duced. They show some of the 250-odd exhibits 
ranging from a slice of meteoric iron to a large 
alloy steel turbine rotor. At one end of the 
gallery dioramas and other exhibits illustrate the 
early history of iron-making. Close by, a com- 
plementary section deals with the history of 
steelmaking. Here one of the largest exhibits is 
a Bessemer converter of 1865. The central part 
of the gallery is devoted to modern steelmaking 
There is here a full-scale representation of the 
end of an open-hearth furnace and a working 
model of a continuous casting plant. In the 
same section are to be found working models of 
rolling mills, &c. Finally there are grouped 
together exhibits dealing with research and metal- 
lurgy and the uses of iron and steel. 


Warehouse Structure to Resist 
Mining Subsidence 
A NEW warehouse, built for W. and R. Jacob 
and Co., Ltd., at Mansfield, Nottinghamshire, 
has been designed in such a way that complete 





A full-scale model of the front of an open-hearth furnace dominates the central part of the gallery 
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protection is claimed against the damage due to 
mining subsidence which would normally occur 
The principles employed are, first, to support the 
whole building on a thin concrete slab which is 
sufficiently flexible to follow the deflected profile 
of the ground and strong enough to resist the 
horizontal forces induced in it by the ground 
sliding past beneath. Secondly, since the super- 
structure is therefore called on to resist only 
differential vertical movements, all the steelwork 
connections are made as pin joints. The struc- 
ture then depends for its stability on inclined 
spring braces, the roof acting as a horizontal 
beam in both directions, spanning between the 
perimeter walls containing the braces. 

The foundation slab rests on a 6in bed of con- 
solidated sand which has been found experi- 
mentally to give the lowest coefficient of friction 
against horizontal sliding (u—% approx.) while 
still using conventional building materials. 
The sand is retained at the perimeter of the build- 
ing by a gravel wedge on which paving is placed. 
Between the slab and the sand is a layer of build- 
ing paper. The slab is cast in 10ft square panels 
in ‘“ chequer board ”’ pattern. The joints around 
each panel are painted with bitumen and tem- 
porary building paper markers are used to 
enable the “ granolithic * floor finish joints to 
correspond with those in the slab below. In this 
way any opening of the joints during subsidence 
is Maintained on a predetermined pattern and no 
damage occurs to the floor. 

The slab is reinforced with high tensile mesh 
for direct tension only, using a working stress of 
45,000 Ib per square inch. Compressive forces 
can be accommodated by the slab without 
reinforcement. 

The steelwork frame is required to take all the 
roof and wall loads, the horizontal wind forces 
and be sufficiently flexible to eliminate any build- 
up of stress due to differential vertical move- 
ments in the ground slab. 

The 70ft span trusses are of conventional 
design except at the supports where welded wing 
plates connect to the box stanchions with a 
single gin diameter bolt to form a hinge. The 
stanchions are positioned by dowels located in 
plates which are bedded into the floor slab. This 
permits the stanchions to rock in any direction. 
The corner stanchions and those which are 
braced are provided with access panels at their 
bases. These stanchions are held down by a 
threaded dowel with a single nut to prevent 
possible lifting. All the sheeting and glazing 
angles are connected to the stanchions with 
single bolts. 

No horizontal steel wind bracing is used, the 
wind forces being transferred to the gable ends 
by the roof which acts as a horizontal beam. 
The roof consists of prefabricated wooden 
panels 10ft square to which are coach-screwed 
small rectangular steel plates which are, in 
turn, bolted to the steel trusses to form a 
continuous rigid diaphragm. The timber 
panels are, however, sufficiently flexible to 
accommodate, without damage, any possible 
differential vertical movements of the trusses. 

The whole steel framework depends for its 
stability on the diagonal spring braces pinned in 
the side and gable end walls. Each brace con- 
sists of two cold rolled channels spaced apart by 
diaphragm plates. At each end there is a sliding 
fork attached to a spring which can be precom- 
pressed by tightening the locking nut. The 
springs are arranged to act in compression, one 
only at a time, depending on whether the brace 
acts as a tie or a strut. The springs are pre- 
loaded to 2 tons so that no movement takes 
place in the brace until this load is exceeded, 
Le. it behaves as a fixed brace. Sufficient braces 
are put in the perimeter walls so that this load 
of 2 tons per brace is not exceeded for wind 
loads only. When subsidence takes place this 
2-ton load is exceeded and the brace varies in 
length to allow the framework to “ lozenge.” 
Throughout the time that the framework is in a 
deformed shape the braces are trying to regain 
their original length and thereby pull the building 
back to the vertical. This they are able to do 
when the subsidence wave has passed and the 
floor slab is once again horizontal. 

Walls should have no stiffening effect for this 
design, thus excluding the use of brickwork and 
similar solid wall construction. The external 
skin of the warehouse walls is composed of over- 
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lapping precast concrete units hung from lugs 
welded to the stanchions. For the inner skin 
lining ‘* Bellrock *’ panels are used which are 
clipped to sheeting rails behind. The stanchions 
require protection against fire and to avoid the 
excess load and stiffening effects of concrete 
the stanchions are cased using sprayed asbestos. 

The Mansfield warehouse is expected to be 
subjected to a maximum vertical subsidence of 
about 2ft 9in with a maximum differential 
vertical movement of approximately 4in. The 
total cost, it is stated, was only slightly above 
that of a similar building in an area where there 
is no subsidence and was considerably less than 
designs using previous methods. The complete 
warehouse has an area of over 13,000 square 
feet and was completed in five months. Con- 
siderable assistance was made available through- 
out all phases in its design by the Nottingham- 
shire County Architects, the Building Research 
Station, the National Coal Board, and the manu- 
facturers of the braces, Brockhouse Steel Struc- 


tures, Ltd. The project was in the hands of 
C.A.S. (Industrial Developments), Ltd., the 
consulting engineers being Messrs. Andrews, 


Kent and Stone, and the contractor R. M. 
Douglas (Contractors), Ltd. 


Waveguide Transmission 
Demonstrations 


On January 31 delegates to the I.E.E. con- 
vention on long-distance transmission by wave- 
guide (see THE ENGINEER of January 30) attended 
demonstrations arranged by Standard Telecom- 
munication Laboratories, Ltd., to show the 
stage reached by the company in developing a 
communication system of this kind over the past 
five years. The demonstrations were held at 
Frogmore Hall, near Watton-at-Stone, Herts, 
where a loop of 3600ft (over 4 mile) of waveguide 
has been laid down. This loop consists of a 
1800ft length of helical anodised aluminium wire 
guide, and a 1800ft length of plain aluminium 
tube. Two specially designed right angle corners, 
at the far end, return the signal from the helical 





Components for coupling transmitter output to 

waveguide. In foreground, twist transducer (rect- 

angular to circular H,, mode). At rear, two-section 

conical taper (right) and helical waveguide with 
joint (left) 


to the plain guide. The helical guide follows a 
slightly curving path in order to demonstrate 
the manner in which this form of construction 
minimises the generation of unwanted modes at 
bends and discontinuities. 

A television signal was transmitted round the 
loop using the modulation system known as 
Pulse Code Modulation (P.C.M.). In this 
system the signal amplitudes are sampled at a 
frequency a little more than double the top 
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frequency component of interest, and the 
amplitude samples are converted into a two-level 
code, which then modulates the output of a 
C.W. millimetre-wave oscillator feeding the 
waveguide through an amplifier. At the receiv- 
ing end the code pulses are used to regenerate the 
original signal. Since the pulses form a simple 
on/off code, distortion to which they may be 
subjected in the waveguide does not appear in 
the regenerated signal, and the pulses themselves 
can be reshaped in the receiving apparatus to 
conform more closely to their original square- 
wave form, again without prejudice to the 
resultant signal. 

In the demonstration equipment the sampling 
frequency is 5 Mc/s and the picture waveform is 
sampled every 200 milli-microseconds. At 
present the gradation of the picture is reproduced 
at sixteen levels. This gave a completely accept- 
able result even when viewed side by side with 
a television picture containing the full range of 
tonal values. The quality is not, however, 
good enough for long distance transmission 
standards, and an improved version of the equip- 
ment is under development using a 10 Mc/s 
sampling frequency and coding at fifty-four 
levels. 

It is hoped ultimately to transmit a 12 Mc/s 
video signal in a 300 Mc/s transmitted band, 
with the individual bands separated by, perhaps, 
500 Mc/s. With a usable spectrum in the 
pipe of 30,000 to 80,000 Mc/s, this gives a 
capacity per waveguide of 400 television channels, 
with 3 Mc/s video, or the equivalent in other 
services. The expectation is that repeaters could 
be spaced at approximately 20-mile intervals, 
compared with 3 miles in a coaxial link, 
which could accommodate only three television 
channels. The wide bandwidth available in the 
waveguide system is one of its most valuable 
characteristics, justifying the effort being devoted 
to its development in the light of the saturation 
of available communication channels and the 
increasing demand for new facilities. A single 
waveguide link could accommodate large num- 
bers of communication services such as telephone, 
teleprinter and computer channels. 

In the demonstration at Frogmore Hall about 
half a mile of the waveguide pipe used was of the 
helical wire type, using anodised aluminium wire 
coated on the outside with an Epoxy type resin. 
It is being wound at present in 10ft lengths, and 
the parting cut on completion of winding 
follows the helix so that adjacent sections butt 
up to one another without discontinuity of the 
helical form. Joints are made with the help of 
a mandrel, the diameter of which can be varied 
by means of a key. The two ends are slipped over 
the mandrel, brought into contact, and turned 
so that the two steps formed by the helical cuts 
match exactly. Expanding the mandrel by a 
few thousandths of an inch (using the extractor 
rod to turn the key) results in accurate alignment 
of the two waveguide cross-sections. Joints are 
bound with glass tape to give strength. The 
experimental pipes, of approximately 2}in internal 
diameter, are laid above ground, but a com- 
mercially produced system would normally be 
provided with adequate mechanical strength and 
protection to allow it to be buried. 

The working frequency of the demonstration 
equipment was around 35,000 Mc/s (8:6mm 
wavelength). Shorter lengths of helical and 
plain aluminium guide are used for the examina- 
tion of pulse reflections. These lengths termin- 
ate with a non-contact short circuit formed by a 
motor-driven piston under remote control. By 
this means the effective length of the guide can 
be varied so that reflected pulses can be accen- 
tuated in relation to other noise effects and 
displayed by the oscilloscope on an enlarged 
scale. 

Pulses are launched into the system by means 
of a rectangular-to-circular mode transducer 
and a two-section conical taper. Examples of 
these are illustrated together with two jointed 
sections of helical waveguide. 


Transistor Test Equipment 


For the rapid and convenient measurement of 
transistor characteristics, Winston Electronics, 
Ltd., Shepperton, Middlesex, has developed a 
curve tracer (type 1006), with oscilloscope, which 
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can be set up to provide the display required in 
less than a minute. Complete data are given, 
both for p-n—p and n-p-n transistors. The curve 
intensity, as seen on the 6in flat-face cathode-ray 
tube, is variable to suit viewing or photography, 
and the hood which shields the tube from 
unwanted illumination is light-tight to allow the 
use of an oscilloscope camera. The equipment 
permits the application of sawtooth or step 
voltage and current waveforms to the transistor 
electrodes, together with continuously variable 
d.c. voltages up to 150V for collectors and 
emitters and d.c. currents up to 60mA for collec- 
tor and emitter and 6mA base, with appropriate 
polarities. Six 34in scale meters with knife-edge 
pointers and mirror scales are provided for dis- 
playing d.c. currents and voltages. Base voltages 
are metered by a valve voltmeter to avoid loading 
the base circuit. All other meters are connected 











Self-contained transistor curve tracer incorporating 
power supplies and display facilities in a cabinet 
4ft 7in high by 2ft 2in wide by 2ft deep 


directly to the transistor electrodes. Power 
supplies generated in the instrument are stabilised 
for mains voltage variations of .- 10 per cent. 

The cathode-ray tube has its own e.h.t. and 
heater supplies and display amplifiers. The 
** Perspex ’” measuring graticule is of Icm 
squares. Horizontal and vertical datum lines are 
coincidentally engraved on both faces for freedom 
from parallax. 

In a typical application of the equipment, such 
as displaying the curves relating collector current 
to base current, the base selector is set to the 
sawtooth position and the base range is chosen 
according to the characteristics of the transistor 
under test. The collector is switched to stepped 
negative voltage waveform, in which condition five 
values are obtainable. The curves displayed are 
then a direct representation of the current ampli- 
fication, «’, since «’—dl./dl,. If the collector 
current/emitter current ratio («) for grounded 
base operation is desired, the same procedure 
may be followed and « calculated from the 
equation «=«'/1+’. 

The voltage ranges provided by the instrument 
are greater than required by present transistors 
in order to cover future development. Current 
ratings cover transistors in medium power output 
stages. The instrument is constructed on the 
unit principle so as to allow easy withdrawal of 
units for servicing after releasing plug and cable 
connections. 
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New Post Office Radio Station at 
Ilfracombe 


ILFRACOMBE Radio, the new Post Office Coast 
Radio Station at Mulacott Cross, North Devon, 
was opened for traffic on January 29. For the 
past three years the short-range radio-telephone 
service for these waters has been operated from 
a temporary station at Ilfracombe Head Post 
Office. This service, as well as the short-range 
radio telegraph service previously given through 
Burnham Radio, has now been taken over by 
ilfracombe Radio. 

Two Post Office Type WS5 transmitters, 
designed and built by the Post Office engineering 
staff, are installed in the transmitting room and 
remotely controlled from the operating console 
n the operating room, where three Marconi 
“* Mercury ” receivers are provided in the main 
console for main watch-keeping and _ traffic 
handling. A Plessey 2182 kc/s receiver mounted 
in the auxiliary apparatus room is connected to 
loudspeakers in the main R/T and _ reserve 
operating consoles; and a Redifon 500 kc/s 
receiver installed in the same room feeds a 
loudspeaker in the main W/T operating room 
An R/T automatic alarm of Post Office design 
is connected to the Plessey receiver referred to 
above and responds to the special alarm signal 
which can be sent by ships in distress and requir- 
ing assistance. R/T terminal equipment for 
establishing connection with telephone landlines 
is of Post Office design 

Of the three operating consoles in_ the 
operating room, one accommodates the Marconi 
“Mercury ” receivers and is fitted with control 
equipment for the transmitters ; the second is 
intended for use as the main W/T and R/T 
operating position ; and the third is in reserve. 
Both the latter are fitted with controls for the 
R/T terminal equipment A standby diesel- 
generator set in the engine-room is able to take 
over the whole of the station load 


Large Industrial Mobile Vacuum 
Cleaning Plant 


To eliminate the costs involved in installing 
permanent equipment which is only used 
periodically for the cleaning and removal of 
flue dust and grit in boiler plants a large mobile 
vacuum cleaning plant has been built by the 
British Vacuum Cleaner and Engineering Com- 
pany, Ltd., Leatherhead, Surrey, for the National 
Coal Board. This plant now serves a group of 
collieries in the Midlands and is taken to any 
colliery as and when required. It is stated that, 


Mobile vacuum cleaning plant for colliery boiler equipment 
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taking all cost factors into account, colliery 
officials have estimated that the plant will show a 

very considerable saving in boiler cleaning costs 
compared with normal permanent installations. 

The new plant, which weighs about 14 tons, 
can be seen in the illustration below and is 
generally similar to one supplied some two years 
ago to Dorman Long (Steel), Ltd., for furnace 
cleaning purposes. It is designed to remove dust 
at a rate of about 4 tons per hour, and all that is 
required on site is to connect the plant to mains 
power and water supplies. 

As can be seen in the illustration, the equip- 
ment is mounted on a framework on the rigid 
steel chassis of an articulated vehicle. It includes 
a primary collector, twin cyclones and an air 
filter, with a multi-stage turbo-air exhauster. 
This exhauster has a maximum capacity of 
1000 cubic feet per minute at !04in Hg, and is 
driven through a David Brown helical speed- 
increasing gearbox by a 25 h.p. motor. 

Dust-laden air drawn into the plant first passes 
into the 7ft diameter, 3 tons capacity separation 
unit, in which the heavier grit is deposited. The 
air then passes through two cyclones arranged 
in parallel, where the finer particles of dirt are 
removed, and any remaining dust is removed in 
a 4ft diameter filtration unit fitted with twelve 
8in diameter sleeves, At the end of a cleaning 
period the turbo-exhauster is stopped and dis- 
charge valves at the bottoms of the various units 
are opened. The dust and dirt gravitate down 
through these valves into an enclosed Redler 
scraper conveyor set along the length of the 
chassis. At the end of the chassis this conveyor 
is extended up to form an elevator which deposits 
the dust into a conditioner. In this conditioner 
a series of nozzles spray water on to the dust and 
rotating paddles thoroughly mix the dust and 
water before discharge out to the side of the 
plant for disposal. The conveyor/elevator is 
driven by a 3 h.p. geared motor and the con- 
ditioner shaft by a 10 h.p. motor. 

The equipment is connected to the required 
part of the boiler plant by a 4in bore flexible 
metallic pipeline, and from this point there is 
taken a 3in flexible hoseline to the places from 
which dirt has to be removed. Smaller bore 
equipment can be used if required for surface 

cleaning in boiler-houses or in coal screening 
plant buildings. 

We are informed that two mobile equipments 
of similar design, which are now under con- 
struction for the Steel Company of Wales, are 
being fitted with rotary valves. With these 
valves in use it will be possible to keep the equip- 
ment in constant operation, the dirt being 
continually removed by the conveyor system 
below the units 








1959 


Feb | a 


Fuel Additives 


A SERIES of data sheets is now available from 
the Amber Chemical Company, Ltd., Ila, 
Albemarle Street, London, W.1, summarising 
the properties of the combustion additives and 
liquid fuel improvers introduced during last year. 
These additives fall into three main series : 
Series 100 are powder additives, “ 113°’ being 
used in residual fuel oil and * 115°’ with coal 
and pulverised fuel. Series 200 comprises 
* 224." a modified version of “ 113, which, 
under certain conditions, can greatly reduce the 
Series 500 are liquid fuel 


cost of treatment. 
improvers ; ‘509° is used with residual fuel 
oil, “ 511 °° and “* 515° with residual fuel oil, 


coal tar fuel (creosote pitch) and bunker fuel, 
and * 513° with diesel and gas oils. The func- 


tions of these additives are presented in the 
accompanying table 
SSR 
Function 113 SSR SSR SSR SSR 
Ws “699"'|* $1] "S13 “S15 
224 
Indicat‘on 
Air pollution 
Corrosive stack emis 
Sulphur corrosion 
Low CO, recordings 
Sludge in fuel tanks 
and lines 
Carbon deposits 
needle seizure, ex 
haust emission 
smoking 
Soot and arbon 


deposits on heat 


ing Surfaces 


Simplified Code for Computer 
Problems 


A DEMONSTRATION was given last week at the 
London Computer Centre, 21, Portland Place 
London, W.1, of Ferranti, Ltd., of a new code 
which has been devised to simplify the putting 
of many problems into a form in which they can 
be solved by the company’s “ Pegasus ~* com- 
puter. This is known as the * Pegasus Auto- 
code,” and experience has shown already that 
its principles can be mastered in twenty-four 
hours, enabling users to submit instructions in 
typewritten form which can be put at once on to 
punched tape and scanned. Simplification of the 
method of presenting the problem has necessi- 
tated the preliminary insertion of additional 
instructions so that the computer can interpret 
the ** Autocode,”’ and this occupies a little more 
space in the store, but even so, the capacity is 
adequate for a great range of day-to-day calcula- 
tions which can be handled with advantage by a 
computer, but which, in the absence of the 
** Autocode,”” might be the subject of laborious 
office work. 

As an example of how the code is written, it 
was shown as applied to a quadratic equation for 
solution by the computer. A user accustomed to 
the code could write the programme in five 
minutes and it is claimed that a newcomer could 
write it in ten minutes. As a comparison, a full 
course in normal programming occupies two 
weeks. 

Most “ Autocode ~~’ instructions 
as equations, thus, VS V1 » V3. 

The above is an instruction to the computer 
to take the number out of part of the store 
identified as V1, also the number out of V3, 
multiply them together and put the result in V5, 
The next step might be V6=4» VS. This would 
indicate that the product just placed in V5 is 
to be multiplied four times and the product 
stored as V6, by which code it will be identified 
when further work has to be done on it, for 
example, V7 ~ SQRT V6 (i.e. take the square root 
of the number in V6 and place in V7). 

The “ Autocode * demonstration formed part 
of an afternoon lecture course at the Computer 
Centre, where some half-dozen similar combined 
lectures and demonstrations have been held 
previously. On this occasion the “ Pegasus ”’ 


are written 


computer was seen at work solving various 
problems chosen to illustrate the theme “ what 
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can a computer do for the engineer ?** Answers 
to thirty simultaneous linear equations were 
printed out in four minutes, a task which would 
have taken about a fortnight to solve by ordinary 
methods in normal working days. Other demon- 
Strations illustrated the computing of stresses 
in pipe systems, a single-plane structural frame 
programme (Livesley method), and the calcula- 
tion of the fundamental properties of beams of 
varying section. An opportunity was given fot 
examining the interior of the “* Pegasus’ com- 
puter, which contains 444 “ packages’ (elec- 
tronic chassis) with plug and socket connections 
enabling any one to be removed and replaced by 
a spare unit while being serviced. The centre is 
equipped with magnetic tape mechanisms which 
may be coupled to a standard * Pegasus ** com- 
puter via a tape control unit and have the effect 
of providing virtually unlimited storage capacity 
for exceptionally large calculations and data 
processing. 


Side Loader Transporters 


To show the high degree of manceuvrability, 
speed and handling capacity of a ‘ Lancer” 
side loader under typical working conditions, 
Lancers Machinery, Ltd., 41, Knightsbridge, 
London, S.W.1, recently organised a demon- 
stration of one its 4-ton machines in the yard of 


a large London timber merchant. These 
machines are now being made in three models of 
generally similar construction and _ having 
capacities of 3, 4 and 5 tons. Their overall 


width of 6ft 3in enables the machines to work 
with ease in aisles and gangways 7ft 6in wide, 
and with a wheelbase of 7ft 9in, they have a 
turning radius of 13ft 6in. 

The welded steel plate chassis is designed to 
impart a high degree of rigidity, but to prevent 
the unavoidable stresses imparted on the frame 
in normal heavy working being transmitted to 
the engine and transmission, the main drive is 
arranged in three separate units connected by 
flexible couplings and shafts. These units com- 
prise the engine, clutch and gearbox : the final 
drive between the engine and back axle: and 
the back axle assembly. The Ford engine used 
on the machine develops 42 b.h.p. at 1600 r.p.m., 
and drives through a four-speed gearbox giving 


road speeds from 4 to 27 m.p.h. If required, a 


two-stage Brockhouse torque converter can be 
fitted giving speeds of 0-10 and 6-25 m.p.h. A 
heavy duty duplex chain in the final drive box 
transmits the drive from the engine level to the 
back axle fitted with fully floating half-shafts. 
No springing is fitted on the rear axle, but the 
front axle beam on which stub axles are mounted 





Side loader with fork assembly extended to the opera- 
tive position for picking up or depositing a load 
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is fitted with a torsional rubber suspension of 
special design. 

The moving inner section of the mast assembly, 
which carries the forks, is fully supported on the 
fixed lower section through sealed ball bearings, 
and is raised by a large hydraulic cylinder at 


speeds up to 65ft per minute. Its lowering is 
effected through gravity at speeds which are 
under full hydraulic control. The mast assembly 
is moved sideways along its transverse track on 
the chassis by a pair of heavy duty chains. A 
double-acting hydraulic cylinder is used 
to drive the traversing shaft on which the chain 
driving sprockets are keyed, and the traverse 
time is adjustable from two to ten seconds. This 
arrangement of a dual drive from a_ single 
cylinder, it is stated, ensures alignment of the 
forks and prevents slewing of a long load as it is 
raised. At the limit of the fork assembly traverse 
in either direction the cushioning effect imparted 
through the hydraulic cylinder prevents undue 
jolting of a load suspended on the forks. Before 
a heavy load is raised or lowered with the mast 
in its extended position a pair of hydraulic jacks 
fitted at each corner of the mast gap in the chassis 
can be lowered to stabilise the machine. 

For these machines the makers have adopted a 
relatively low-pressure, large volume, hydraulic 
system rather than a high pressure system which 
would have allowed the use of smaller diameter 
cylinders. With this low pressure system using 
fluid at about 1000 lb per square inch, it is 
claimed that valves, seals and hydraulic lines are 
subjected to far less wear and stress in service 
than would be the case if high pressures were 
used. All of the hydraulic equipment is of 
Hamworthy design and manufacture, and the 
cylinders throughout the machine are fitted with 
hard wearing chromium-plated pistons. 

In the course of the demonstration with the 
side loader in the timber yard it was shown 
handling various kinds of loads from sawn planks 
to heavy logs in the aisles of the storage areas 
and in the gangways of the woodworking 
machine shops of the yard. The machine used 
for the demonstration can be seen in the 
photograph we reproduce on the left. 


Tube Tester for Non-Magnetic 
Metals 

A TesTeR for locating faults or corrosion in 
tubes by detecting changes in the characteristics 
of search coils carrying high-frequency current 
has been introduced by C.N.S. Instruments, Ltd., 
61, Holmes Road, London, N.W.5.  In_ the 
present version, the h.f. currents are generated by 
valve circuits. When seeking faults in tubes of 
non-ferrous metal or stainless steel, the probe or 
probes containing the search coils are passed 
around or through the tube specimen. The 
instrument is first balanced to give a zero meter 
reading when the probes are in a good specimen 
of the material, or in a known good section of 
the tube under test. Cracks, inclusions, super- 
ficial faults or changes in wall thickness disturb 
the balance attained by adjustment of resistive 
and inductive variables inside the main unit and 
cause deflection of the meter needle accompanied 
by a warning light and a buzzer alarm. With a 
high-speed alarm relay, testing can proceed at 
100ft per minute. A panel switch can be set so 
that the audible alarm either stops automatically 
or continues to sound until turned off manually. 

The alarm system is adjustable in sensitivity 
so that the user may by judicious use of the 
setting pass over very small faults which would 
not impair the function of the tube and reject 
only where the faults are of significant size. In 
practice it has been found that cracks equal in 
size to 5 per cent of the tube wall thickness are 
easily detectable and a 24 per cent step in wall 
thickness gives a pronounced signal. 

When the equipment is used for checking for 
corrosion in condenser tubes, the probe is first 
set to balance in a known good specimen of the 
original material. Upon probing the condenser 
tubes any corrosion will produce an out-of- 
balance effect and sound the alarm. The existence 
of a known standard specimen is necessary where 
corrosion may be equal in extent throughout the 
length of the tube. 

Normally, the equipment operates at 4-7 ke/s 
and this frequency covers a very wide range of 
materials. It can also be supplied to operate 
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The tube tester illustrated weighs under 20 Ib 


on four frequencies (1, 4°7, 12 and 20 kc/s), to 
suit materials of different resistivity and _per- 
meability, in which case a frequency selector 
switch is provided at the back of the unit. This 
facility may also be useful with tubes of excep- 
tional wall thickness to achieve full penetration. 
Where material is particularly thick walled and 
of low resistivity and permeability, probing is 
desirable both from the inside and the outside 

The instrument measures Ift 2in by 10in by 
10in. A tapped input transformer enables it 
to be used on all normal mains voltages. 


Small Oily Water Separator 


A NOTE received recently from Hopkinsons, 
Ltd., of Huddersfield, points out that oily water 
separators of sufficient capacity for handling 
medium and large tonnages have been made for 
several years, whilst only a restricted range of 
equipment is available to meet the needs of small 
vessels which come within the scope of the Oil 
in Navigable Waters Act of 1956. In response 
to a request for such a separator to handle oily 
water from bilge and ballast tanks and to 
be not much larger than a 40-gallon drum 
the firm has now produced small separators in 
two sizes. One of these separators is of 40-gallon 
drum size and is capable of treating about 4 ton 
of oily water per hour, and the larger size can 
handle some 2-24 tons per hour. 

Each of the two sizes of these separators con- 
sists of a mild steel cylinder fitted with water 
and oil outlet connections in the centre of the 
bottom and top covers respectively. Within the 
cylinder hollow centre pieces with ports cut in 
their sides extend from the two outlets and a 
tube down the centre of the cylinder is slidable 
over these centre pieces. This central tube 
acts aS a valve and its length is such that 
in its upper or lower positions only the ports 
in the top or those in the bottom centre pieces 
are opened at any one time. A float fixed on the 
tube is so loaded that when fully immersed in 
water it will rise—thus opening the bottom ports 
to the water outlet. When surrounded by oil 
the float sinks—thus opening the oil outlet ports 
and shutting off the water outlet ports 

A baffle in the separator gives an initial 
upward velocity to any oil particles, and main- 
tains in the cylinder a comparatively stagnant 
volume of liquid in which the natural tendency 
of oil glotules to rise to the top is encouraged. A 
coarse sieve is fitted to restrict the passage of 
any particles likely to bind the slide valve used 
for controlling the oil and water flow 

The action of the separator is entirely auto- 
matic, the opening of the oil and water ports 
being governed by the condition of the oily 
water fed through the separator, e.g. if the 
water content is very high, then the water 
outlet remains open until sufficient oil has 
collected to depress the float, when the water 
flow is automatically cut off. When the oil 
content is high, the oil outlet remains open until 
sufficient water has collected to lift the float, 
opening the water outlet and automatically shut- 
ting off the oil outlet. Although normally 
employed where gas (fuel) and lubricating oil 
may be the subjects of separation, the addition 
of a small electric heater or steam coil in the top 
of the separator enables it to be used on residual 
fuel oil of 0-95 (at 60 deg. Fah.) specific gravity. 
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High Precision Cylindrical Grinding 
Machine 


WHEN A. A. Jones and Shipman, Ltd., of 
Leicester, opened new showrooms at 50-52, 
Great Peter Street, London, S.W.1, recently, 
there was shown for the first time a new high 
precision cylindrical grinding machine of Sin 
by 12in capacity. This machine incorporates a 
new form of control by which feed increments of 
0-000005Sin can be made, and it is claimed that 
using dead centres the roundness achieved on 





High-precision Sin by 12in capacity cylindrical grinding machine 


work is within less than 0-0000lin, and with 
standard workhead live centres 0-00002Sin. 

The solid cast iron bed of the machine is 
supported at four points on a welded steel base 
and the upper portion of the bed which carries 
the main slideways also supports the back slide. 
The slideways are all finished to a high degree of 
precision, and are lubricated by rollers contained 
in interconnected oil wells. In the wheelhead 
assembly the side members are designed to 
envelop the back slide to add stiffness to the 
structure and protect the slideways. The slide- 
ways themselves are completely submerged in an 
oil bath, which is of sufficient depth to maintain 
a level of oil over the wheelhead feedscrew, the 
gearing of the feedshaft to the feedscrew and the 
feed handwheel bearing. A balance weight is 
provided to keep the wheelhead feed nut in close 
contact with the feed screw. 

The grinding wheel spindle is driven by a flat 
belt from a 14 h.p. motor and through inter- 
changeable pulleys has two speeds of 2240 and 
2500 r.p.m. This *‘ Nitralloy ” spindle runs in lead 
bronze bearings which are designed to allow 
automatic adjustment of bearing pressures for 
different spindle speeds by variation of spindle 
running temperature. The spindle, therefore, 
regulates its own bearing pressures and maintains 
a constant degree of bearing tightness. 

The table has a maximum travel of 134in and 
its traversing system has coarse and fine move- 
ment rates which are selected by a thumb lever. 
Through the cross feed handwheel the wheelhead 
has a total travel of 3in and this handwheel is 
coupled through one gear only to the cross feed 
screw. It carries a graduated dead stop which can 
be arranged to contact a fixed stop in the bed 
structure. The position of this dead stop in 
respect to the handwheel can be adjusted by a 
worm and wheel device to enable the fine regula- 
tion of feed increments with reference to gradu- 
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ations showing 0-00001in reduction on diameter. 
When necessary for purposes of rapid adjustment 
of position of the dead stop relative to the cross 
feed shaft, the fine feed worm can be withdrawn 
from engagement with its mating worm wheel 
by the pulling out of the handle of the cross 
feed handwheel. 

The workhead, which has a fixed base, is 
provided with live spindle facilities in addition 
to the normal dead centre arrangements. For 
live spindle working chucks, faceplate, &c., 
which register on a long internal cone seating in 

the workhead spindle 
can be readily inter- 
changed. A¢h.p. motor 
which drives the work- 
head spindle through 
two-step pulleys has six 
speeds, an arrangement 
which gives six speeds 
from 75 to 375 r.p.m. 
in a low range, and 
six speeds from 150 to 
750 r.p.m. in a_ high 
range. 

Coolant is supplied 
from a tank in the base 
of the machine by a 4 
g.p.m. pump and the 
return coolant passes 
through a= series of 
settling trays before it 
passes back into the 
main tank. If required 
a paper roll coolant 
clarifier can be supplied 
for the machine. An 
internal grinding attach- 
ment which can also be 
supplied if required is 
available with two sizes 
of spindle, one for holes 
from #in to jin diameter 
and the other for holes 
from jin to 2in diameter. 
This attachment is fitted 
on a bracket bolted to 
the front of the wheel- 
head and is driven 
through belts and a 
countershaft from the 
main motor. 

In addition to 
machine the firm has 
installed a number of its other designs of 
precision grinding machines in the new show- 
rooms for demonstration purposes, and some of 
these machines are fitted with well-known auto- 
sizing and wheel forming devices. 


this 


Toroidal Voltage Regulators 


Four new single-phase voltage regulators 
with toroidal auto-transformer windings are 
being introduced by Foster Transformers, Ltd., 
South Wimbledon, London, S.W.19. The basic 
sizes are known as “ Troidac”’ 2-5, 10, 20 and 
40. Of these, sizes 2-5, 20 and 40 are in produc- 
tion, and the * Troidac’”’ 10 unit will be available 
shortly. 

All units are supplied for nominal ratios of 
240/0-270V or 240/0-240V by means of alterna- 


METHOD OF CONNECTION 


40 T 
: B AANDC AO 
© 30m oe 
2 ~~ / a y 
- _ eee Awe: E.R a \ 
5 ~ 
= 2 0 we 
J : ~ 
wy 7» 
a ey, 
) 
= 
x | 0 
> 

0 50 100 5 200 250 300 


150 
VOLTAGE OUTPUT 


Methods of connection and corresponding outputs of 
the ** Troidac ’’ 2-5 regulator 
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tive input connections as shown in the diagram, 
which also indicates the ratings of the 2-5 trans- 
former for alternative outputs and when using 
the centre tap as a 120V input connection. 
Windings are tapped additionally at approxi- 
mately 25 per cent. The tappings may be used 
with auxiliary transformers as in buck-and-boost 
schemes. 

In the 2-5 voltage regulator the core, winding 
(apart from the brush track), the bearing for the 
carbon brush gear and the terminals are encap- 
sulated in a black polyester resin. This provides 
a rigid assembly and affords maximum protection 
to the winding. In this form the regulator is 
designed for back-of-board mounting. Three 





The ** Troidac *’ 40 oil-cooled regulator 


fixing bushes are moulded into the unit. The 
spindle length allows for panel thicknesses up to 
jin. An alternative is the enclosed unit for 
portable or bench top use, in which three rubber 
feet are provided on covers moulded in black 
polyester resin, enclosing the brush gear of the 
basic regulator. The terminals are protected by a 
moulded ‘ Bakelite’’ cover provided with knock- 
outs and designed to accommodate extra fittings 
if required, such as glass cartridge fuses, external 
secondary terminals, and primary switch. 

The * Troidac’’ 10 will also be a resin-cast 
unit. Of the other two regulators in the range the 
“ Troidac ~ 20 is air cooled and the * Troidac ”’ 
40 (illustrated) is oil cooled. This regulator is 
rated at 40A from OV to 240V and 35A from 240V 
to 270V. A single unit will provide approxi- 
mately 9°S5kKVA of control and a three-gang 
version can be provided. Track and brush gear 
are under oil, enabling the regulator to be used 
in adverse atmospheric conditions. 


** Mallory ’’ 1000 


IT is announced by Johnson Matthey and Co., 
Ltd., of 73-83, Hatton Garden, London, E.C.1, 
that the firm is now producing and marketing 
* Mallory’ 1000, a machinable high-density 
material composed of tungsten, nickel and 
copper and made by a special powder metallurgy 
technique. ‘* Mallory” 1000 has a uniform struc- 
ture, high strength and great density. As the 
material may be subjected to all normal machin- 
ing and grinding processes, it is suitable for the 
manufacture of components where high mass 
coupled with high strength and small volume are 
important considerations. Components fabri- 
cated from ** Mallory ** 1000 are suitable, the firm 
Says, as counterbalances for aircraft control 
surfaces, balances for flywheels, inertia members 
in such instruments as accelerometers, and as 
rotating inertia members, where strong precision- 
machined rotors are required in a limited space. 
A further application of “‘ Mallory ’’ 1000 is in 
radiation shielding. By virtue of its physical 
structure and its very high density,‘‘ Mallory ’’ 1000 
effectively absorbs gamma-rays and can also be 
used for the shielding of neutron-emitting fission 


by-products, provided that the intensity of 
bombardment is relatively low. Such low- 
intensity neutron bombardment causes only 
moderate activity in ‘Mallory’ 1000. The 


material is supplied in special pressed shapes as 
well as in the form of round and rectangular bars. 
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Industrial and Labour Notes 


Economic Outlook 


The Chancellor of the Exchequer, Mr. 
Heathcoat Amory, presided at a meeting of 
the National Production Advisory Council 
last Friday. In a review of the economic 
situation, he spoke about “small but dis- 
tinct’ signs of an improvement. The 
Chancellor said there were signs that the 
index of production was now edging up; 
how fast production could be safely increased 
at home depended to a large extent on how 
far exports could be increased. This country 
would benetit from growing world trade if 
costs were kept competitive. 

Actually, the Chancellor went on to say, 
the upward creep of costs continued in 1958, 
with wage rates rising and productivity static. 
In the first nine months of last year, labour 
costs for each unit of output were something 
like 6 per cent up on the comparable period 
of 1957, due partly to higher wage rates and 
partly to a fall in output. Certainly, the 
Chancellor added, there were offsetting falls 
in import costs which helped to keep prices 
steady. But, the Chancellor remarked, 
import prices could not be counted on to fall 
any further, nor would it be to this country’s 
long-term advantage that they should, The 
steep decline ended some months ago and 
with industrial production recovering in the 
U.S.A. and elsewhere, world commodity 
prices might well start moving against this 
country and probably were already doing so 
on balance. 

Taking everything into consideration, the 
Chancellor said, this year had started on a 
sound basis for the safe resumption of expan- 
sion. A steady rising trend in national out- 
put from now on would make fuller use of 
resources and so help to keep costs down. 
rhere was no doubt that higher productivity 
could contribute a lot to the first phase of an 
expanding national output. But, he urged, 
the objective of keeping costs as a whole 
steady must be an agreed policy on the part 
of everybody, Government and industry, 
employers and unions. It was fundamentally 
important at a time when export business 
was going to be far more competitive than in 
any period since the war. 


Fuel and Power Policy 


Last Friday, the House of Commons 
discussed a private member's motion calling 
upon the Government “ to frame as a matter 
of urgency a policy for the fuel and power 
industries of this country to secure a proper 
balance in the use of imported and indi- 
genous fuel and the effective co-ordination 
of the three nationalised fuel industries.” 
This motion was proposed by Mr. Blyton 
who urged, in the course of his speech, that 
priority should be given to the use of coal 
in the production of gas and electricity. He 
argued that this country’s fuel policy must be 
based upon its own vast resources of coal 
and framed to ensure that, where coal was 
the natural and economic fuel to be used, it 
ought to be used. The aim must be, Mr. 
Blyton asserted, to give coal its rightful place 
in the economy. 

Speaking for the Government, the Parlia- 
mentary Secretary to the Ministry of Power, 
Sir lan Horobin, suggested that the real issue 
at the back of the motion was “* an appeal to 


hinder oil and to encourage coal.’ He felt 
bound to point out, however, that oil repre- 
sented a great industry that British initiative 
and enterprise had developed. The history 
of the last ten years as far as Europe and this 
country had been concerned, Sir lan con- 
tinued, had been of oil coming to the rescue 
of a shortage of coal. Sir lan went on to 
remark that the Government had been 
pressed on a number of occasions to alter the 
conditions under which certain power stations 
burned oil. As a result of discussions which 
had been taking place, he said, the oil com- 
panies, the Central Electricity Generating 
Board and the National Coal Board were 
considering together whether it was practic- 
able within the framework of existing con- 
tracts to postpone the conversion of two more 
power stations during 1959 as a gesture by 
the oil companies to the coal industry in its 
present difficulties. If that was found 
practicable, the Generating Board would 
require “*a very considerable additional 
quantity of coal” this year, which would be 
of great assistance to the coal industry. Sir 
lan ended his speech by expressing the 
Government’s belief that the consumer 
should have the choice (of fuel). The con- 
sumer, he said, was the only person who 
could really know in each individual case 
what was best for his actual problem and for 
his workpeople whose jobs were threatened 
if a competitor abroad could get a more 
suitable fuel. 


Industrial Building 


The Board of Trade has stated that in 
the last quarter of 1958, industrial develop- 
ment certificates were issued for a total area 
of 11,200,000 square feet of industrial build- 
ing in Great Britain. The total for the whole 
of the year, amounting to 46,100,000 square 
feet, was about 28 per cent below the 1957 
total. 

It is estimated that, in the second quarter 
of last year, building started on 480 schemes 
aggregating 12,010,000 square feet, which 
was an area much higher than in any quarter 
of the preceding eighteen months. The area 
estimated to have been completed in the 
same period, 12,080,000 square feet (470 
schemes), was slightly below that for the two 
preceding quarters. The area of schemes 
completed in the first six months of 1958 
was approximately 8 per cent less than in the 
comparable period of 1957. 


‘* Public Accountability ”’ 


In concluding his chairman’s address 
at the annual meeting, last Friday, of 
Colvilles, Ltd., Sir Andrew McCance com- 
mented on the uncertainty which the threat 
of renationalisation had brought into the 
future prospects of the steel industry. 
Evidence of that uncertainty, he said, could 
be seen in the present state of trade. 

In the arguments put forward originally to 
justify the policy of nationalisation, Sir 
Andrew observed, it was always tacitly 
assumed that the profits being made under 
private ownership would continue after the 
industries became state controlled. The 
records of the nationalised industries for the 
past ten years, during which time private 





industries were 


moving from 
success to success, had shown how completely 
fallacious that argument had proved. The 
truth must be faced that under public owner- 
ship, heavy losses, more often than not, had 


enterprise 


made former profits disappear. Industries 
which formerly made substantial contribu- 
tions, by way of income tax, to the national 
income now made no contribution at all. 
That loss of revenue, Sir Andrew remarked, 
was made good by larger tax contributions 
from the rest of the population, including the 
wage-earners themselves. 

Sir Andrew went on to say that, in the 
search for arguments to support nationalisa- 
tion policies, frequent reference was made to 
‘public accountability,” a phrase of rather 
nebulous meaning. If those directing the 
affairs of a company whose shares were held 
by individual investors failed to conduct the 
business of the company efficiently, the share- 
holders had direct and immediate channels 
of redress. The same thing could certainly 
not be said of the nationalised industries ! 
It had become abundantly clear, Sir Andrew 
asserted, that nationalisation did nothing to 
enforce public accountability on those indus- 
tries which it took over ; it merely allowed 
them to escape public accountability in the 
ordinary meaning of the term. 


Development Areas 


During a debate in Parliament on 
Tuesday on supplementary civil estimates, 
the Parliamentary Secretary to the Board of 
Trade, Mr. John Rodgers, said that in the 
last two months sixty-three extensions to 
Government factories had been authorised 
in the development areas. These would cost 
just over £2,000,000 and would provide over 
750,000 square feet of factory space. The 
geographical distribution of the extensions 
and the number of jobs they would provide, 
Mr. Rodgers pointed out, was: in the 
north-east development area, twenty-eight 
extensions to provide jobs for 2580 people ; 
in the notth-west, two extensions, providing 
jobs for 160; in Wales, twenty-four exten- 
sions to provide jobs for 1090 people, and in 
Scotland, nine extensions, providing jobs for 
680 people. 

Mr. Rodgers went on to say that the Board 
of Trade’s policy was to let factories in the 
development areas at current market value 
rentals which were assessed ,by the district 
valuer. But, he added, there were two cate- 
gories which gave rise to difficulties, and the 
Board was prepared to allow temporary 
abatements of the current market value rents 
to meet those difficulties. First, on leases 
expiring before January 31, 1960, which 
would be renewed at generally higher rents, 
the increases to sitting tenants would be 
spread over a five-year period, so that the 
new rent would not be paid in full until the 
sixth year of the new lease. That, it was felt, 
would give tenants a breathing space in 
which to adjust themselves to having to pay 
the higher rents. Secondly, Mr. Rodgers, 
continued, to encourage firms to take up 
quickly those factories which were or might 
become vacant, the Board was prepared, 
during the next twelve months, to allow 
successful applicants for such factories a flat 
abatement of 25 per cent on the current 
market value rent for a period of five years. 





Riviere des Prairies Bridge, 
Quebec 


An unusual feat in bridge erection was recently completed 
during the building of a bridge spanning the Riviere des 
Prairies, north of Montreal. In this work ten 225ft girders, 
twenty of 212ft and ten of 120ft, were lifted into position 
with a ‘‘single rig.’’ The larger girders weighed 66 tons 
each and were 9ft 6in deep 

The bridge consists of ten parallel deck piate girders 
continuous over four spans of 176ft, 212ft, 212ft and 176ft 
These spans, together with the approach spans, which are 
also ten parallel deck plate girders with single and three- 
span continuous spans, give the bridge a total length of 
1714ft. The width of the bridge is 92ft, including two 36ft 
wide carriageways, a central strip 10ft wide, and a 5ft wide 
maintenance ‘‘ sidewalk '’ on each side 

In the erection of the big girders, a 6-ton tubular truss was 

attached to the top flanges of the girders to provide lateral 
stiffness during hoisting operations. This special erection 
truss is shown in the illustration on the RIGHT, where a 
225ft girder is being hoisted into position. The “* single 
rig’ was a nominal 70-ton capacity stiff leg derrick 
‘traveller ’’ with a 135ft long boom. The first girders of 
225ft were erected spanning from the abutment to the first 
pier, beyond which they cantilevered 50ft When this 
set was completely erected, the traveller was moved 
forwards on to the cantilever section and the second 
set of girders, 212ft, were erected, splicing to the cantilever 
end of the first set, resting on the second pier and, in turn, 
cantilevering 50ft beyond this pier. The third and fourth 
spans were erected in asimilar manner. The pier contractor's 
trestie alongside the bridge proved very useful in feeding 
steel out to the traveller. The main advantage of erecting 
in this way was the elimination of falsework 

The bridge is part of the new expressway from Montreal 
to the Laurentian mountains (which start about 45 miles 
north of Montreal), which is expected to be completed and 
opened to traffic later this year. The LOWER view shows 
the bridge nearing completion. The steel spans were built 
by the Dominion Bridge Company, Ltd 
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Suspension Pipe Bridge Over the 
Danube 


HE main natural gas wells exploited by the 
Osterreichische Minerdlverwaltung A.G. are 
in the north-easterly part of Lower Austria. In 
order to supply industrial undertakings in the 
Vienna region and south of the capital, a pipeline 
has been laid from the districts of Zwerndorf and 
Auersthal to the south, which had to be taken 
across the Danube near Mannsworth, in the 
neighbourhood of Schwechat airport. The 
diameter of the pipe in question was 400mm. A 
crossing under river was ruled out for technical 
reasons, quite apart from the very high cost. 
On the model of well-known American and 
Italian designs, the firm of Waagner-Biro A.G., 
Vienna and Graz, then developed the novel 
suspension bridge shown in our illustration. 
With pipe bridges comprising only the pipe 
itself and a service catwalk, the vertical load is 
comparatively small in relation to the length of 


suspension cables). The rise of the stiffeners at 
the centre is 5m. 

For the pylons, concrete foundations were 
erected with their top surface Im above highest 
high water level. From that point the steel 
structures rise to a height of 38m. The distance 
between the tips of the booms is 48m, making the 
angle of the Y equal to 75 deg. A pitch of 
10m was used for the suspension ropes. The 
pipe, which, as has been mentioned, has a dia- 
meter of 400mm, carries the gas at a pressure of 
64 atmospheres gauge. The pipe is supported 
on rollers which are mounted on U-brackets ; 
the 0-6m wide catwalk is mounted on the same 
brackets, above the pipe, and equipped with 
removable gratings. The tops of the pylons, 
and the joints of the suspension wires with the 
main carrying cables, are connected by horizontal 
ropes in order to give a stiffer rope polygon. 





Suspension bridge of 320m span and total length 506m, carrying a 400mm diameter natural gas main 
over the Danube near Mannsworth 


the span. The design must take into account the 
fact that wind loads and dead loads are of the 
same order of magnitude. In the present case it 
was decided to use a funicular suspension which 
had been developed by Waagner-Biro A.G. 
approximately ten years previously. As this 
was the first practical application it was con- 
sidered expedient to carry out model tests in 
particular with regard to aerodynamic stability. 

The support comprises four longitudinal main 
walls (two carrying cables and two tensioning 
cables), which are of armoured construction, 
together with a number of multi-strand, twisted 
suspension cables which connect the carrying 
cables and the catwalk. The two carrying cables 
are taken over the tops of Y-pylons situated at 
the supports of the span, while the two tensioning 
cables run along the bottom of the bridge 
immediately above the catwalk, and act as 
stiffeners. All four main cables are anchored on 
two terminal concrete blocks. 

The span between the two pylons amounts to 
320m, with outside rope spans of 93m each 
between the pylons and anchors, making the 
overall length equal to 506m. Between the centre 
of the arch and the tops of the pylons the carrying 
cables rise 35m (measured in the direction of the 


Dead load along the main span amounts to 
approximately 400 kg per metre, live loads were 
calculated as a water filling of the pipes equi- 
valent to 130kg per metre, and the formation 
of ice corresponding to 56 kg per metre. 

Wind loads were calculated on the basis of 
165 kg of force per square metre, or correspond- 
ing to a hurricane of 185km per hour. This, 
therefore, covers the standard stagnation pressure 
of 110 kg per square metre. Because the bridge 
is situated near the edge of a region of seismic 
activity, a horizontal acceleration of '/g99¢ was 
additionally allowed for. 

For the steelwork of the pylons, the catwalk 
and the anchor attachments, use was made of the 
structural steels St37S, St37T and St55S. The 
armoured carrier and tension ropes have a dia- 
meter of 62mm and consist of internal layers of 
round wires of a strength of 180 kg per square 
millimetre, and outer rows of wedge and Z-wires 
of an ultimate strength of 165 kg per square 
millimetre. The calculated ultimate strength of 
the carrier cables is 425 tonnes. Under cata- 
strophic load conditions the carrier ropes may 
have to support up to 167 tonnes, so that there 
is a safety factor of 2-55. 

Wind tunnel tests were carried out with a 
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model of part of the bridge to a scale of | : 8-4. 
The model was supported as nearly as possible 
with the same constraint as the real structure. 
The tests showed that small improvements in the 
wind-exposed profiles rendered the bridge safe 
from flexural and torsional vibrations over the 
whole range of wind velocities. 

The pylon foundations were carried out with 
walls of sheet piling and shaped so as to resist 
drift ice, with a safety factor of 7 against over- 
turning in the direction of flow of the river. The 
shape of the anchor blocks was determined by 
the form of the steel trestles carrying the rope 
attachments. All steel parts are completely 
embedded in concrete. These blocks are capable 
of withstanding horizontal tensions in the cables 
of 470 tonnes, and vertical lifting forces of 115 
tonnes. 

The bridge was erected entirely without 
scaffolding and without utilising any of the 
required daylight under it. Shipping was 
stopped for ten hours only on each of four 
days. When the two pylons had been placed in 
position, the carrying cables were unrolled from 
drums placed on the left bank and passed over 
three auxiliary vessels. The cables were then 
raised to the tops of the pylons. In a similar 
manner, the tensioning cables were brought 
across the water and provisionally tightened. The 
correct position of the suspension and cross- 
bracing attachments, and of the steel parts of 
the catwalk, had been marked on the main 
cables in the works. For attaching the suspension 
clamps on the carrying cables, special inspection 
cars were used. Adjustment of the rope positions 
and tensions was made at the anchors, using 
hydraulic jacks with calibrated manometer 
gauges. Corrections for alignment of the 
bridge were carried out by means of turnbuckles 
in the suspension wires. 

The novelty of the design is stated by the 
contracting firm to be characterised by the 
inclined funicular polygons, which meet along a 
common edge where the primary loads are 
attached, further, by the tensioning cables which 
m-:et with the carrying ropes in a common joint 
at the centre of the span, and, finally, by the 
Y-shaped pylons, the booms of which lie in the 
plane of the supporting polygons; all these 
aspects of the design are stated to be the subject 
of Austrian and foreign patents. 


International Study of Atomic 
Liability 

A panel composed of representatives of nine 
countries which are members of the International 
Atomic Energy Agency has been appointed 
to consider problems of third party liability and 
will study the steps necessary to solve the inter- 
national problems involved. The question of 
third party liability is stated by 1.A.E.A. to be of 
the utmost importance for the international 
development of atomic power. It is considered 
that the establishment of common standards for 
legal protection of victims of accidents which 
may involve radiation hazards should proceed 
in step with the establishment of technical 
standards for health and safety. Common 
standards of liability should be coupled with 
generally adopted minimum requirements for 
financial coverage of the risks involved. The 
present lack of adequate rules and accepted 
definitions of liability in the case of nuclear 
accidents constitutes a serious retarding factor 
in the growth of the atomic energy industry. 
This is true in national contexts but is still more 
serious in bilateral or truly international opera- 
tions such as those carried out under the auspices 
of the International Atomic Energy Agency. 
The problem would grow even more complicated 
if national legislations started to adopt different 
solutions. 

The initial programme of 1.A.E.A. therefore 
stresses the need for efforts to establish inter- 
national standards and definitions of areas of 
responsibility which would do much to harmonise 
national ‘practices which are now being formul- 
ated in many countries. 

The chairman of the panel, Dr. Paul Ruegger 
(Switzerland), is a well-known expert on inter- 
national law and a member of the Permanent 
Court of Arbitration and of the Board of the 
Academy of International Law in The Hague. 
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Some Continental Machine Tools 


A NUMBER of Continental machine tools of 
new and improved design were shown at an 
exhibition held recently at the showrooms of the 
Elgar Machine Tool Company, Ltd., 172-178, 
Victoria Road, Acton, London, W.3. One of 
these machines, which is illustrated below, was a 
new boring/milling machine made by Mecof of 
Ovada, Italy. This machine has a fixed table, 
available in four different lengths from 104in to 
1SSin, with a working surface 38in wide. The 





Mecof boring milling machine with fixed table 


table is mounted directly on the bed and the 
column on which the head saddle is vertically 
adjustable is arranged to traverse along slide- 
ways machined along the side of the bed. Accord- 
ing to the length of the bed supplied the column 
traverse along the side of the table can be from 
6lin to 112in. The head, which has a vertical 
travel of 374in on the column, can be swivelled 
up to 45 deg. in both directions on its saddle. 
The column can be traversed along the bed, and 
the head on the column, at twelve feed speeds 
from |-6in to 54: Sin per minute. 

The quill mounted spindle is driven by a 
flange mounted 6 h.p. motor and has nine speeds 
from 39 to 1132 r.p.m. It has a travel of 25-6in 
and the six rates of feed are from 0-0015in to 
0-Llin per revolution. An angle milling attach- 
ment can be mounted on the spindle if required, 
and there is also available an overarm which can 
be fitted between the head and a support column 
fixed on the open side of the table to provide a 
tailstock support for the spindle. 

An open-side planing machine now being 
made by Ezio Pensotti of Italy, in four sizes 
with planing lengths from 2000mm to 8000mm, 
is now available with a milling head which 
can be fitted on one of the two cross slide 
tool box saddles. These milling heads are 
complete with motor drive, one model having 
twelve spindle speeds from 40 to 710 r.p.m., and 
the other eighteen speeds from 26 to 645 r.p.m. 
The cross slide has sufficient overhang on the 
open side of the machine and on the column for 
either the tool box saddle or the milling head 
saddle to be traversed clear of the table whilst 
the other saddle is in use. A vertical grinding 
attachment is also made for fitting on to a tool 
box saddle of the machine. 

The machines of German manufacture handled 
by the Elgar Machine Tool Company, Ltd., 


and traversing column 


include the Traub single-spindle automatic chuck- 
ing machine shown in another of our illustrations. 
This machine has a bar bed of simple, stiff con- 
struction designed to give a long accurate work- 
ing life. Its two cross slides are actuated by cams 
mounted on splined shafts below the bed bars, 
and a tailstock tool is moved in respect to the 
work by a large scroll cam. } The camshafts are 
driven through gearing by an independent motor 
and the tool operating cycle is independent of the 
main spindle drive. This 
machine, which swings 
work up to 110mm dia- 
meter and 140mm long, 
has twelve spindle speeds 
from 200 to 2500 r.p.m. 
It can be fitted with 
either a manual or an 
air operated or a hydrau- 
lically-operated chuck. 
An overarm mounted 
slide on the headstock is 
operated from the front 
camshaft by a lever 
mechanism. 

The Mossner “ Re- 
kord*’ heavy duty uni- 
versal band sawing 
machine, as can be seen 
from the accompanying 
illustration, has a part- 


icularly deep throat of 


37in, which facilitates the 
machining of large 
workpieces. It has an 
infinitely variable band 
speed range from 50ft 
to 3000ft per minute for 
band filing, band grind- 
ing or sawing, whilst 
a special high speed 
of 7700ft per minute 
makes it suitable also 
for fusion cutting pur- 
poses. The _ roller 
guide table fitted has a 
surface of just over 3lin 
by 29in, and to provide 
a further support for large workpieces there is 
an additional table at the rear which is about 
18in square. A power feed to the roller table 
has a movement of 18in and the feed pressure is 
adjustable to suit the class of work being handled. 

The blade drive is from a 54 h.p. motor and 
the blade is carried over three rubber-faced alu- 
minium wheels. In addition to a saw guide 
with carbide tipped inserts there is provided a 
roller guide for use when fusion cutting and 
working at high saw speeds. 


Traub bar bed single-spindle chucking automatic 
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Miéssner heavy duty band sawing machine 

The other new machines shown at this exhibi- 
tion included a Mannaioni * Man-au-Cycle ” 
high-speed automatic screw-cutting machine for 
work up to 36in long by 13in diameter over the 
bed and 7in over the carriage, a Weisser “* Frontor 
35°’ semi-automatic turning machine ; a Ram- 
baudi milling machine with hydraulic copying 
equipment ; and an Utita multi-chuck, ending, 
centring and boring machine. 


Atomic Waste Disposal 


The first series of meetings of the I.A.E.A. 
expert panel on the disposal of radioactive 
wastes took place in Vienna recently. The present 
study of problems connected with the disposal of 
radioactive wastes in the sea is being under- 
taken following a resolution by the United 
Nations Conference on the Law of the Sea on 
April 27, 1958. At the Second United Nations 
Conference on the Peaceful Uses of Atomic 
Energy in Geneva last September, opinions were 
also expressed that such a research was very 
desirable. The panel was established in October ; 
members attending the first series of meetings 
came from Canada, Czechoslovakia, France, 
India, Japan, Netherlands, Sweden, the United 
Kingdom and the United States of America. 
The Food and Agriculture Organisation (F.A.O.), 
World Health Organisation (W.H.O.), and United 
Nations Educational, Scientific and Cultural 
Organisation (U.N.E.S.C.O.) were represented 
by observers. 

The many complex problems associated with 
the disposal of radioactive wastes in the sea 
touch upon different aspects of nuclear energy 
developments in the world, including nuclear 
propulsion. The related problems concern, for 
instance, techniques of treating wastes, oceano- 
graphy, marine biology, protection of fisheries 
and radio-biology. All these aspects must be 
considered in detail so as to ensure conformity 
with recognised health standards. The panel 
therefore decided to establish working parties 
which in co-operation with the 1.A.E.A. staff 
will assemble information and analyse available 
data in these fields. They will also examine the 
need for additional research work. 

The results of the working parties will be sub- 
mitted to the full panel which hopes to complete 
its task in the course of 1959. *The first report 
of the panel is expected to contain a series of 
recommendations founded both on a general 
survey of the whole field and on detailed studies 
of different aspects. 


Interkama 1960 


It is announced that the Second International 
Congress and Exhibition of Measuring, Control 
and Automation Equipment, “ Interkama 1960,”° 
will be held in Disseldorf during the period 
November 2 to 10, 1960. The organisation of 
this event is again in the hands of NOWEA 
Nordwestdeutsche Ausstellungs - Gesellschaft, 
Diisseldorf, Ehrenhof 4. 
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Cruise Liner S.S. 


With the ** Santa Rosa” 


and ** Santa Paula” 
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“Santa Rosa” 


BY OUR AMERICAN EDITOR 


entering the New York-South 


America cruise service of the Grace Line last year, the American merchant fleet 


has obtained two major additions in the luxury liner class. 


The 20,000-ton vessels 


are propelled by 20,000 s.h.p., twin-screw turbines at a normal speed of 20 knots. 


They accommodate 300 passengers each, all of them in first class. 


The most 


remarkable design aspects of the ships are their exceptionally high deck-space-per- 


passenger ratio and an unusual cargo handling system employing a combination of 


conveyors and lifts. 


t ke recent into service of the S.S. 
“Santa Rosa’’ and her sister ship, S.S. 
“Santa Paula,” is of particular significance to 
the American merchant navy, as there had not 
been a truly new passenger liner addition since 
the completion of the S.S. “* United States” in 
1952. The operation, design and construction 
of these two vessels brought together three of 
the most respected American firms in shipping, 
naval architecture and shipbuilding. The Grace 
Line, for more than a century, has pioneered and 
served commerce between the Americas, and the 
two new 20,000-ton, 300-passenger liners are the 
main ships in its fleet-replacement programme. 
For Gibbs and Cox, Incorporated, the new liners 
represent its most significant design effort in the 
commercial field since it developed the S.S. 
** United States.”’ It should be noted that this 
firm also developed the predecessors and name- 
sakes of the ** Santa Rosa’ and ** Santa Paula,” 
which entered service twenty-six years ago. 
Finally, the builder—Newport News Shipbuilding 
and Dry Dock Company—has distinguished 
itself as a builder of fine ships. Its prodigious 
output of military and commercial vessels 
includes the S.S. ‘* United States,” and the 
1046ft long supercarriers U.S.S. “ Forrestal ”’ 
and U.S.S. “ Ranger,’ and its current contracts 
include the first nuclear-powered aircraft carrier. 

The ** Santa Rosa’ was launched on August 
28, 1957, and left on her maiden voyage on 
June 26, 1958. The ** Santa Paula ’’ was launched 
on January 9, 1958, and left on her maiden 
voyage on October 17, 1958. The new vessels 
were designed primarily for the Grace Line’s 
year-round, twelve-day cruises to Caribbean 
ports, sailing every Friday from New York. 
But their fuel-oil capacity gives these vessels a 
cruising range in excess of 10,000 miles. This is 
slightly less than three times the scheduled route 
between New York, the Caribbean and South 
America. The vessels reflect the owner’s and 
designers’ emphasis on passenger comfort and 
convenience, and the liners boast an array of 
modern features with that end in mind. These 
range from the anti-roll, fin stabilisers, completely 
air-conditioned rooms and public spaces to the 
arrangement of the “lounge-or-play’ areas. 


entry 


The new Grace liners, in addition, offer an 
important premium to their passengers. It is 
claimed that no other ships afloat equal their 
space-per-passenger ratio. The following table 


shows the main particulars of the “Santa 
Rosa”: 

Length, overall - 583ft Tin 
Length, between perpendiculars $34ft 9in 
Beam, moulded ani 84ft 
Draught to design waterline, moulded 26ft 
Depth to “ A”’ deck, moulded Sift 3in 
Camber *‘ B’’ deck and above 6in 
Displacement tonnage (estimated) 19,364 
Gross tonnage (estimated). 15,000 
Net tonnage (estimated) 7,800 


Twin-screw turbines 
20,000 s.h.p 


Propulsion 
Horsepower, normal 


Speed, normal 20 knots 
Passengers (all first-class) 300 
Crew 246 


337,000 cubic feet 
81,000 cubic feet 


Dry cargo bale cubic 
Refrigerated cargo 


DESIGN OF VESSEL 


In the “ Santa Rosa” all the staterooms for 
the 300 passengers are outboard and each room 
is equipped with private bath. The vessel is 
fitted with eight decks and eleven main transverse 
watertight bulkheads divide the ship into twelve 
thwartship compartments. The vessel meets a 
two-compartment standard of subdivision and 
damaged stability. The shipyard utilised the 
sub-assembly method of construction where 
feasible, and these prefabricated units ranged 
from a few tons up to the 73-ton stern-frame 
assembly. The latter, of cast steel, was pre- 
assembled together with sections of the adjacent 
structure, including ‘*‘ D”’ deck and below. It then 
was stress relieved as a unit. The shell of the 
ship was constructed with riveted seams and 
welded butts with the exception of the bow and 
stern, where welding was used exclusively. 

The scantlings and welding of the boundary 
structure of the No. 1 and No. 6 holds between 
the inner bottom and deck above permit ready 
conversion of these holds for carriage of cargo 
oil. As such the welding in these spaces meets 
the same standards required for deep tanks. 
The design avoided the placing of stairways, 
lift trunks, vents, &c., and other such openings 
in the strength decks outboard of the 12ft girder 
line on either side of the ship. Small openings 
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for pipes, where permitted, were suitably rein- 
forced and well rounded. Built to the American 
Bureau of Shipping’s highest class for this type 
of ship, the vessel also meets or exceeds all U.S. 
Coast Guard requirements, the standards set 
forth at the International Convention for the 
Safety of Life at Sea (London, 1948), and the 
International Load Line Convention (London, 
1930). Similarly, the safety at sea standards 
designated in Senate Report No. 184 of the 
seventy-fifth congress are met. 

The vessel presents an attractive profile with 
full-bodied, but sleek, hull lines. It has a rounded 
forward house and stepped superstructure aft. 
A broad streamlined elliptical outer funnel 
adorned with the Grace Line’s black, white and 
green markings, caps the white superstructure 
amidships. A modern, broad-based radar mast, 
raked aft, tapers to narrow proportions as it 
rises from the top of the house. The super- 
structure forward is set back sufficiently to 
enhance the vessel’s fore section, which tapers to a 
well-raked bow. This expanse of deck accom- 
modates the hatch openings for No. | and No. 2 
holds, a pair of kingposts and attendant derricks 
and cargo-handling gear. 

Aft, the superstructure steps down to a 
generous expanse of deck at the promenade and 
main deck levels. Two pairs of kingposts are 
provided aft. One set serves the cargo gear for 
the promenade deck No. 5 hold, which is fitted 
with flush, watertight hatch covers. The after 
kingposts serve the No. 6 hatch which opens on 
*“A’’ deck. The vessel has additional cargo holds, 
No. 3 and No. 4, which are served by sideports 
exclusively. In addition to hatch loading by 
winch gear, the Nos. 2, 5 and 6 holds also are 
provided with sideports. In all, twenty side- 
ports are fitted—-ten on each side. Of these, 
fourteen are for cargo loading, two are for ship’s 
stores and crew boarding, two are for passenger 
boarding and two for oil loading. 


INTERIOR DESIGN 


The interiors of the new “ Santa Rosa’ and 
“Santa Paula” were executed by two firms. 
Eggers and Higgins served as interior architects 
and Smyth, Urquhart and Marckwald acted as 
interior decorators. In planning the interiors 
special consideration was given to the fact that 
these ships will operate year round on a regular 
warm-weather route and visit tropical countries. 
The theme of the decor has been termed “* com- 
fortable modern,”’ with the accent on gaiety. It 
is carried out with gay colours, cool-looking 
fabrics and contemporary decorative arts. The 
design motifs relate primarily io Caribbean and 
South American culture. Ocean blues and 
greens, yellows, reds, and oranges and a score 
of white tones were utilised in the interior colour 
schemes. All the fabrics which went into the 
new liners were specially designed and were 
selected not only for pattern, colour and texture, 
but also for durability and fire-retarding qualities. 

The furniture, while in contemporary designs, 
was selected with comfort in mind. Framed of 
fine mahogany and oak, the chairs and sofas 
are upholstered in a variety of patterns, textures 
and colours. The tables are equally decorative 
with ornamental tops of glass, marble, ceramics, 
&e. 


ARRANGEMENT OF DECKS 


The uppermost deck is referred to jointly as 
the Navigating Bridge and La Playa Sports Deck. 
As the name connotes, this deck serves dual and 
widely differing functions. Forward is the bridge 
house with the navigating bridge and chart 
room, &c.; the bridge is fitted with navigat- 
ing equipment and essential ship-safety system 
controls and communication equipment of latest 
design, including radar, loran, gyro compass, 
automatic course recorder and steering controls 
by Sperry. 

The remaining three-fourths of the deck is 
allocated to passenger recreation. The point of- 
demarcation between the navigating and recrea- 
tion areas is the expanse of open-air deck directly 
abaft the bridge house and devoted to the usual 
shipboard games. Immediately aft is the 
enclosed and aluminium-covered La Playa 
house which is bounded by full-height vertical 
windows on three sides. To port and starboard 
are broad promenade areas which run the full 
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length of the house. The after end of the 
enclosed space gives way to the swimming pool 
and “ beach area.”’ 

The swimming pool, which measures 34ft 6in 
by 22ft 6in, is constructed of ** Lukens ’’ monel- 
clad steel and has a recessed anti-splash overflow 
rim which prevents water from overflowing and 
wetting the beach area. Bordering the pool is a 
raised “* beach ”’ area which is decked with dark- 
green “ Neotex.”’ This is a trowelled-on, rubber- 
based material, impervious to water, which pro- 
vides a sure-footed surface. The pool is arranged 
with its longer dimension running athwartship 
and there is ample space on either side for deck- 
chair sunbathing. A large area abaft the pool 
extends to an after bulwark, along which a 
series of six scalloped recesses provides table 
groupings, each having a built-in bench and 
beach umbrella. 

The broad funnel casing has its forward interior 
section stepped in three levels. Fan machinery is 
housed in the two uppermost flats and an 
emergency generator room and a battery room 
are provided at the base. The funnel design 
reflects extensive wind-tunnel tests to determine 
the optimum shape to reduce back eddies of 
exhaust gases at all wind angles. To protect the 
passengers from annoying soot particles, “ Uni- 
flow*’ soot extractors, manufactured by the 
Marine Products and Engineering Company, 
were fitted in the three boiler uptakes. Each 
extractor incorporates a stationary cone and 
vane assembly of vortex design which removes 
entrained carbon and 
sparks from the com- 
bustion gases by centri- 
fugal force. 

Directly below the La 
Playa deck is the 
sun deck, which is 
mainly assigned to de- 
luxe passenger suites and 
staterooms and to accom- 
modation for the ship’s 
officers. Encircling the 
entire house is an open 
promenade. 

The promenade deck is 
devoted almost entirely 
to public rooms. Occupy- 
ing the full deck width 
forward is the “ Carib- 
bean Lounge.” This 
room is semi-partitioned 
by mirrored bulkheads 
to form five open-faced 
alcoves that permit an 
informal arrangement of 
furniture. A series of 
picture-length windows 
provides an unrestricted 
view of the sea. The 
lounge was conceived to 
play a multiple part. It 
is furnished with writing 
desks, card tables, a piano and a book alcove, in 
addition to comfortable sofas and easy chairs 
A large, translucent-glass mural worked in 
colours of blue and green depicts ““Currents of the 
Caribbean.’’ Two of the central panels open to 
reveal a concealed altar. Aft of the lounge is an 
athwartship foyer, and just forward of amidships 
is the dining room situated between covered 
promenades to port and starboard. The aft end 
of the dining room is divided by the machinery 
casing to form a figure “* U.” Eighty-four tables 
in a variety of shapes seat from two to eight 
persons and serve the entire passenger comple- 
ment at a single sitting. The machinery casings 
are camouflaged by an aluminium-leafed glass 
panel which can be lowered to facilitate projection 
of films from the projection room behind it. 

The next section of this deck houses the galley 
and food preparation areas. These range across 
the full width of the house. The galley proper is 
on the centre line, surrounded by the various food 
preparation and service departments. 

Aft of the galley area is a broad thwartship 
entrance foyer opening to the “ Club Tropicana,” 
which is a festive gathering place for the more 
formal activities in the evening. In the centre is an 
oval-shaped dance floor, positioned diagonally, 
and adjacent is the raised orchestra dais. To 
port, forward, is a free-form bar, while con- 
tinuous banquettes or settees faced by small 
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cocktail tables and chair groupings, extend along 
the outboard bulkheads. The inner area of the 
club also has small table groupings fanning out 
from the dance floor. Here again the designers 
used windows generously to provide light and 
panoramic views of the sea. A sizeable open deck 
area behind the * Club Tropicana ’’ completes 
the arrangement of this deck. Here, a flush, 
single-hinge hatch cover gives access to No. 5 
hold and enables the area to be used for deck 
games. “A” deck is the longest superstructure 
deck on the ship. The weather deck extends 
152ft forward to the bow. In this forward section 
are located the windlass, booby hatch access to 
**B”’ deck and the No. 1 and No. 2 hatches 
fitted with hinged, watertight covers. The 
enclosed section of ** A *’ deck extends aft 321 ft, 
and passenger accommodation is arranged port 
and starboard outboard along the entire length 
of the house with the exception of a lounge to 
port aft for female crew personnel. Six luxury 
suites are provided, three on each side, and the 
remaining accommodation is mainly two-berth 
staterooms with twin beds. The balance of the 
passenger stateroom accommodation is on “ B”™ 
deck with crew accommodation, machinery 
spaces and cargo spaces being situated on the 
remaining “ C,” ** DD” and * E” decks. 


CARGO HANDLING 


The cargo handling gear of the * Santa Rosa ~ 
incorporates two separate systems. Holds 1, 2, 
5 and 6, which are fitted with deck hatches, are 


Fig. 1—Club Tropicana room, for formal shipboard activities, with dance floor 
and 


equipped with a “* Mariner” burtoning system: 
In addition, holds 2, 5 and 6 are each served by 
two sideports, one port and one starboard. 
Holds 3 and 4, which have no weather deck 
hatches, are each served by four sideports and 
an unusual cargo conveyor-lift system. 

The operating gear for the fourteen cargo side- 
ports at “C’”’ deck and the additional units for 
passenger and crew stores loading were manu- 
factured by Walz and Krenzer, Incorporated. 
The cargo units are of one piece, horizontal- 
sliding pattern. They first move slightly inboard 
and then slide forward or aft to provide a 
7ft 10in by 9ft clear opening. Each sideport has 
its own independent electro-hydraulic system and 
it requires only three minutes for one man to 
open a sideport from the completely secured 
position. The controls and hydraulic cylinders 
for actuating the doors are mounted adjacent to 
the opening. Being of compact design, these 
controls do not obstruct the area and are pro- 
tected from possible damage. A _ patented 
arrangement synchronises the four door-position- 
ing cylinders so that all four corners of the door 
slide inboard uniformly. The working pressure 
of the hydraulic system is 1200 Ib per square inch 
All components are of shock-proof construction 
and fire-retardant liquid is the working fluid. A 
hand-pump is supplied to permit sideport 
operation in the event of power failure. 
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Hatches |, 2, 5 and 6 each are fitted with 10-ton 
derricks, while additional 5-ton derrick gear 1s 
provided for holds 2 and 6. These units are 
served by twelve ** Lake Shore * cargo winches, 
each powered by a 50 h.p. General Electric d.c. 
drive. 

Automation has been applied to holds 3 and 4 
to an unusual extent in the marine field. An 
automatic cargo-handling system comprising 
horizontal triple-chain conveyors and a vertical 
cargo lift serves all levels of each of these holds. 
rhe system was designed by the Gifford-Wood 
Company to operate as follows : After the side- 
port door is opened, a 16ft portable conveyor 
weighing 8000 Ib is projected out of the port 
12ft in cantilever fasnion. This represented a 
difficult design problem which was solved by the 
use of hydraulics. The conveyor-handling 
system utilises the sideport hydraulic-power 
system. Four hydraulic cylinders actuating a 
pair of slotted steel arms actuate the portable 
conveyor. 

When in position outboard, the portable 
conveyor aligns with the fixed conveyor on deck. 
The fixed conveyor leads to a vertical cargo lift 
which serves the three lower decks. The portable 
conveyors can be moved to serve either port or 
Starboard sideports. Fork-lift trucks deposit 
pallet loads of cargo weighing up to 6000 Ib on 
the portable conveyor. From here the cargo 
moves inboard on to the fixed conveyor which 
transports it to a short conveyor which delivers 
it to the lift. From a main control station 
adjacent to the lift, an operator can direct the 
lift to deposit the load to any of the three decks 
below. There, it is automatically discharged on to 
a 6ft conveyor. A fork-lift truck picks up the 
load and stacks it as desired. 

The system is synchronised by limit switches 
which regulate the flow of pallets. Thus, the 
departure of one pallet will actuate the conveyor 
behind to deposit a new one in its place. If the 
operator locks the control button down, pallets 
will be taken below as fast as they can be placed 
on the outboard conveyor and cleared from the 
lift discharge conveyor in the hold. In discharg- 
ing cargo the sequence of operations is reversed. 


STABILISING GEAR 

A pair of Sperry ‘“ Gyrofin”’ stabilisers are 
fitted to counter the roll-generating forces, and 
have the ability to dampen rolls by as much as 
90 per cent. This system incorporates two 
adjustable hydrofoil fins installed port and 
starboard above the turn of the bilge just abaft 
amidships. 

A gyroscope-accelerometer unit senses the 
beginning of a roll and provides a signal pro- 
portional to the roll velocity. A linear accelero- 
meter and an angular accelerometer also produce 
signals. A magnetic amplifier computer com- 
bines and modifies the signals, computes the lift 
and sends command signals to the hydraulic 
servos which control the fin angle. The signal 
continues to actuate the fins until it is cancelled 
by a feedback signal produced by the lift of the 
fins as indicated by the deflection of their shafts. 
Since each fin must produce feedback to cancel 
its own signal, the righting moment is produced 
as a couple. To provide against possible 
derangement of the lift feedback, fin-angle feed- 
back also is provided. 

A force of up to 70 tons can be produced by 
each of the two fins to oppose the ship’s tendency 
to roll. The completely automatic control of the 
fin mechanisms is effected from a console in the 
pilot house. The console is provided with three 
selectors for fine adjustment by the watch officer. 
In this way list correction, sea conditions and 
vessel speed are compensated. The fins are 
projected or housed by the engine watch on 
orders from the bridge. 


PROPULSION MACHINERY 


The operating level of the twin-screw propul- 
sion plant is balanced, port and starboard. 
Every component on the port side is matched by 
its counterpart on the starboard side. The 
arrangement fore and aft is as follows : forward 
to port and starboard are situated two of the 
three General Electric 1250kW, 450V, 60 c/s, 
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three-phase turbo-alternators. Any two of the 
three alternators are sufficient to handle the 
ship’s electrical load. Working inboard from 
port along the forward bulkhead there are a 
pair of General Electric group control panels: 
one panel houses the controls for vital electrical 
auxiliaries, the other serves non-vital equipment. 
This arrangement is duplicated to starboard. 
On either side of the centre line forward are twin 
throttle and gauge-board stations. Each set of 
maneeuvring valves serves its own propulsion 
turbines. Directly abaft the throttle platform 
and sited on the centre line is the third 1250kW 
turbo-alternator. The log desk and telephone 
enclosure is immediately forward of this unit. 

Port and starboard of the centre line alternator 
are the twin sets of propulsion turbines and 
reduction gears. The twin plants produce a 
total normal cruising output of 20,000 s.h.p. The 
maximum continuous rating for merchant service 
is 22,000 s.h.p. at 124 propeller revolutions per 
minute. The maximum U.S. Navy rating is 
considerably in excess of 22,000 s.h.p. Each of 
the two sets of turbines consists of one high- 
pressure and one low-pressure turbine driving a 
four-bladed manganese-bronze propeller through 
double-helical, double-reduction articulated gears. 
The turbines and gears are of General Electric 
make. The h.p. turbines are equipped with nine 
impulse stages, and eight impulse stages are 
provided in the I.p. turbines. The I.p. casings 
also house the astern turbines at the forward end. 
The propulsion units were designed to permit 





Fig. 2—Loading of cargo on 
truck 


the power output to be developed equally 
between the h.p. and I.p. units. The 22,000 s.h.p. 
rating is developed with the h.p. turbines turning 
at 6670 r.p.m. and I.p. turbines at 4200 r.p.m. 
This is stepped down to 124 r.p.m. at the pro- 
peller shafts. Extraction steam is bled from the 
seventh stage of the h.p. turbines to supply the 
Worthington de-erating feedwater heater. The 
steam air heaters are served by cross-over 
bleeders. Extraction steam also is taken from 
the fourth stages of the l.p. turbines to supply the 
evaporators and low-pressure feedwater heater. 

The remainder of the upper level is arranged 
as follows : to port and starboard aft are two 
Griscom-Russell submerged-tube, double-effect 
evaporators, each having sufficient capacity to 
supply 100 gallons per day per person in excess 
of make-up needs. Inboard at the after bulkhead 
is a 3500-gallon lub-oil storage tank to starboard 
and two 1800-gallon lub-oil gravity tanks to port 
location, and on the centre line is the main 
electrical distribution switchboard. 

The balanced arrangement of upper-level 
machinery is reflected in the lower-level layout. 
The two main condensers with scoop injection 
systems, condensate and vertical propeller circu- 
lating pumps, have their auxiliaries and valves in 
like locations, port and starboard. So do the 
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condensers situated in the forward 
wing spaces. The third turbo-alternator con- 
denser is arranged longitudinally along the 
centre line. Each of these condensers is fitted 
with two centrifugal condensate and circulating 
pumps. Further outboard, port and starboard, 
are the two sets of main engine reduction gears. 

The three Babcock and Wilcox, two-drum 
water-tube boilers are arranged athwartship. 
Steam conditions are 600 Ib per square inch 
gauge and 850 deg. Fah., and each unit supplies 
77,900 Ib of steam per hour at its continuous 
maximum output. The operation of two boilers 
is sufficient to steam at 20 knots. Each unit is 
double cased and fitted with superheaters and 
economisers in addition to steam air heaters. 
The furnaces have a tangent water-cooled side 
roof and rear walls. Babcock and Wilcox 
refractory front walls complete the enclosure. 
Each boiler is fired with three “‘Iowa’”’ oil 
burners with mechanical atomisers installed in 
the front wall, and supplied with fuel at 300 Ib per 
square inch gauge. Each boiler has a submerged- 
coil desuperheater capable of desuperheating 
25,000 Ib per hour. 

The Bailey combustion-control board is on 
the lower level of the boiler room to port of the 
centre line. Here a fuel-oil air ratio controller 
is automatically adjusted for all boilers to main- 
tain efficient and economical combustion. The 
combustion-control board is fitted with selector 
valves for hand or automatic operation. Mounted 
here are the various steam, feed and temperature 


auxiliary 
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gauges. Bailey also supplied the feedwater 
control system, incorporating air-operated, two- 
element feedwater regulating valves. The 
primary control of the regulators is from steam- 
flow measurements. In this way feed into the 
boiler is precisely equal to the steam flow out of 
the boiler. 


55th A.C.I. Convention in 
Los Angeles 


THE American Concrete Institute will hold 
its annual convention in Los Angeles, February 
23-26, 1959. An added attraction is the student 
competition for concrete designs and applications 
sponsored by the A.C.I. Southern California 
Chapter. The competition is open to all students 
in southern California colleges regularly enrolled 
in engineering or architecture. Four cash awards 
will be given for the best presentations of projects 
using Portland cement concrete in the form of 
scale models, architectural renderings, perspec- 
tive drawings or pictorial presentations. Entries 
will be on display at the convention and prizes 
will be presented at the annual awards luncheon. 

The first general session Tuesday afternoon 
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will include possible revisions of A.C.I. by-laws 
and proposed A.C.I. standards. The standards 
to be presented for adoption cover hot weather 
concreting, proportioning of lightweight aggre- 
gate structural concrete, and measuring, mixing 
and placing concrete. Concurrent sessions 
Wednesday morning will feature construction, 
and special problems in concrete. The construc- 
tion session will include papers on erection of 
precast concrete ; joinery of precast elements ; 
concrete pavements on cement-treaded sub- 
grades; qualification plan for ready-mixed 
concrete plants, and cast-in-place concrete pipe. 
Special problems in concrete will include dis- 
cussions of properties of shielding concrete; 
design and performance of concrete special 
purpose blast resistant structures ; influence of 
grade of steel on blast resistance of reinforced 
concrete beams, and surface cooling of mass 
concrete as a means of controlling cracking. 
Concurrent sessions Wednesday afternoon will 
be on design and analysis, and concreting 
materials and methods. Papers concerning 
design and analysis will discuss design of pre- 
stressed concrete lift slabs for deflection control ; 
effect of longitudinal forces on a portal frame 
supporting a highway bridge deck ; pre: tressed 
concrete shells for grandstands and roof (featur- 
ing the Hippodrome at Caracas, Venezuela), 
and laboratory research, stresses, and deflections 
in pavements continuously reinforced with 
deformed bars. Concreting materials and 
methods will feature papers on the evaluation of 
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concrete and mortar mixes; properties and 
application of shotcrete to new buildings ; 
controlling tremie concrete with admixtures ; 
and concrete and concrete materials for Glen 
Canyon dam. 

Sessions Thursday morning will feature design 
research and products and precast elements. 
Design research will report on the effect of bar 
cut-off on bond and shear strength of reinforced 
concrete beams; shear strength of two-span 
continuous reinforced concrete beams; __ tor- 
sional resistance of reinforced concrete, and the 
behaviour of a continuous concrete slab pre- 
stressed in two directions. The session on pro- 
ducts and precast elements will discuss precast 
and prestressed folded plate slabs ; plastic forms 
for architectural concrete ; exposed aggregate 
type of decorative panels ; glazed face concrete 
block, and linings for concrete pipe and structures 
under sewage conditions. 

The technical programme will culminate 
Thursday afternoon with the annual research 
session, an open meeting of A.C.I. Committee 
115. A group of short papers will be presented 
on research techniques and preliminary results 
of investigations now in progress of the future 
developments in concrete and concrete construc- 
tion. 


















Appointments 


Mir. W. F. G. Wrrners has been appointed general 
sales manager of Aero Controls, Ltd. 

Mr. M. HamsHaw has been appointed managing 
director of Chemical Engineering Wiltons, Ltd. 

Mr. M. Sorra, general manager of Jeltek, Ltd., 
has been appointed a director of the company. 

Mr. J. E. T. Hate has been appointed assistant 
managing director of Rank Precision Industries, Ltd 

Mr. R. Epwin MCALPrNne has been appointed 
chairman of The Nuciear Power Plant Company, Ltd. 

Tue Hon. J. KenneTH Weir has been elected a 
director of The International Nickel Company of 
Canada, Ltd. s 

Ark MarsHat Srrk Raymond Hart, K.B.E., 
M.I.E.E., has been appointed director of the Radio 
Industry Council. 

Mar. C. R. Jones and Mr. P. K. RicHarps have 
been appointed directors of John Thompson Water 
Tube Boilers, Ltd. 

Mr. STeven P. J. Woon, president of the Warner 
Electric Brake and Clutch Company, has joined the 
board of Westool, Ltd. 

Mr. JosHua SirGer has been appointed applica- 
tions engineering consultant to the electronic division 
of International Engineering Concessionaires, Ltd. 

Mr. W. L. VaALenta has been appointed sales 
development engineer of Workington Iron and Steel 
Company, a branch of The United Steel Companies, 
Ltd. 

Mr. J. Epwarps, A.M.I.Mech.E., A.C.G.1., has 
been appointed to the chair of nuclear science and 
technology, which has been established at the Royal 
Naval College, Greenwich. 

Joun I. THORNYCROFT AND Co., Ltd., states that 
Mr. I, Cameron will take over the duties of general 
manager of the company’s Southampton works 
upon the retirement of Captain G. Villar, R.N. 
(retired) 

BrittsH Ramways announce the following appoint- 
ments in the Scottish Region :—Mr. H. Cheetham, 
supplies and contracts manager; Mr. A. E. Bain- 
brigge, supplies officer; Mr. A. R. D. Roberts, 
contracts officer 

Dr. D. V. ATTeRTON has been appointed managing 
director of Foundry Services, Ltd., in succession to 
Mr. E. Weiss, who has relinquished the post in order 
to devote more time to the affairs of the parent com- 
pany, Foundry Services International, Ltd. 

THe British TRANSPORT COMMISSION has announced 
the appointment of Mr. M. R. Bonavia as director of 
studies at the British Transport Staff College, Woking. 
He was formerly principal officer (modernisation) in 
the general manager's office, Eastern Region of 
British Railways. 

W. H. Dorman Anb Co., Ltd., has announced the 
following appointments :—Mr. H. B. McAuslan, 
Far Eastern representative ; Mr. B. Ginesi, 
European and Scandinavian representative ; Mr. 
W. G. Reid, Midlands area representative ; Mr. A. J. 
Wilkin, London area sales representative. 

Mr. H. W. Kirxsy has been appointed a director 
of Tho¥ Firth and John Brown, Ltd. Dr. F. W 
Jones has become a local director of the company 
and manager of the Brown Firth Research Labora- 
tories. He succeeds Mr. J. Woolman, who has 
retired after thirty-nine years in the company’s 
service 

British INSULATED CALLENDER’S CABLES, Ltd., 
announces the appointment of Mr. C. S. F. Lane as 
regional manager for Australia and New Zealand in 
the overseas organisation in London. He succeeds 
Mr. R. H. Semple, who has been appointed to a 

senior executive post with an associated company 
in Australia. 


Business Announcements 


Netpco Processes, Lid., has moved to Crossway 
House, Bracknell, Berks. 

Mr. R. W. P. Hort, M.I.Mech.E., a director of 
Widnes Foundry and Engineering Company, Ltd., 
has retired. 

Mr. E. CHATTERTON has relinquished his position 
as chief engineer of the piston engine division of 
D. Napier and Son, Ltd 

Mr. Grorce A. WILLIAMSON, M.I.Mech.E., 
director of engineering of Firestone Tyre and Rubber 
Company, Ltd., retired on January 30 

R. H. Winpsor, Ltd., states that the London office 
and showrooms of the Windsor group of companies 
are now at 76, Jermyn Street, S.W.1 (telephone, 
Whitehali 0411). 
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Personal and Business 


Cooper AND Co. (BIRMINGHAM), Ltd., announces 
that its Midland Sales Office and Branch Works is 
now situated at Felt Works, Seeley’s Road, Greet, 
Birmingham, 11 (telephone Victoria 5417-9). 


STEEL AND Co., Ltd., Sunderland, states that it has 
purchased the crane business of F. Taylor and Sons 
(Manchester), Ltd. It has also made an offer to buy 
the whole of the ordinary stock of R. H. Neal and 
Co., Ltd. 


Mr. A. J. STEPHEN Brown, a director of Stone- 
Platt Industries, Ltd., and joint managing director of 
J. Stone and Co. (Holdings), Ltd., has left this 
country by air to visit the Stone Group’s companies 
and associates in India, Australia and U.S.A. 


G. AND J. Weir HoLpinGs, Ltd., and CATTON AND 
Co., Ltd., announce that the merger of Catton and 
Co., Ltd., and Weir Foundries, Ltd. (a subsidiary of 
G. and J. Weir Holdings, Ltd.), has now been con- 
cluded. A new holding company, Weir-Catton, Ltd., 
has been formed. 

Sir JoHN GALLWEY AND PARTNERS State that whilst 
the offices of their associated company Protim, Ltd., 
are being moved to the City, they and their Gallwey 
Protim Eradication Service will continue to operate 
from their old address, Evelyn Street, London, S.E.8 
(telephone Tideway 4611). 


F. Perkins, Ltd., has formed a private company, 
Perkins Outboard Marine, Ltd., to market the com- 
pany’s new petrol outboard motors. The directors 
are Mr. M. I. Prichard, Mr. T. H. R. Perkins, Mr. 
J. G. Dawson and Mr. D. F. W. McNair. The 
secretary is Mr. T. A. Read. 


HaprieLps, Ltd., announces that its home sales 
representatives are to act on behalf of the Hadfields 
Group of Companies as a whole including Mills- 
paugh, Ltd., and its subsidiaries. This arrangement 
does not include Millspaugh pulp and paper making 
machinery or the plant for paper making works 
erected by Millspaugh-Wimpey. 

Mr. J. A. FRASER has relinquished his directorships 
in companies in the Southern Areas Electric Corpora- 
tion group, and has formed a new company, J. 
Alistair Fraser, Ltd., 79, Mount Street, London, W.1 
(telephone, Grosvenor 3153), to act as sales and 
marketing consultants in the domestic electric 
appliances industries and allied trades. 

Hersert Morris, Ltd., Loughborough and 
STEELS ENGINEERING Propucts, Ltd., Sunderland, 
have entered into a reciprocal agreement, whereby 
Morris mobile, truck-mounted, and rail cranes will in 
future be manufactured at the Sunderland factory, 
and Coles overhead travelling cranes and electric 
hoists will in future be manufactured in the Lough- 
borough factory. 

H. AND L. MATHEW, Ltd., announces that the com- 
panies within the “ Matbro”’ organisation will now 
be known as the Matbro Group of Companies. 
Companies included in the group are: Mathew 
Brothers, Matbro Works, Sandy Lane North, Wal- 
lington, Surrey ; Mathew Brothers, Matbro House, 
Beddington Lane, Croydon Surrey ; Power Plant 
Hire (Beddington), Ltd., Matbro House, Beddington 
Lane, Croydon, Surrey ; and Matbro, Ltd., Horley, 
Surrey. 

HiGH Duty A.voys, Ltd., announces that it has 
opened a new Midland area sales office at Queen’s 
College Chambers, 38a, Paradise Street, Birmingham, 
1 (telephone Midland 3286), to handle sales of 
Hiduminium sheet, extrusions, tube and castings. 
All home market inquiries and quotations in regard 
to forgings will in future be handled from a new sales 
department at the forging division, Windsor Road, 
Redditch, (telephone, Redditch 711). Mr. G. F. 
Ingram has been appointed sales manager. 


Contracts 


W. H. ALLEN, SONS AND Co., Ltd., announces the 
receipt of an order for two back pressure turbo- 
alternators for installation on board a 32,350 tons 
deadweight oil tanker being built by the Broken 
Hill Pty. Company, Ltd., Whyalla, Australia, for the 
Ampo] Petroleum Company, Ltd. Each turbine will 
take steam at S585Ilb per square inch gauge and 
840 deg. Fah. and drive, through reducing gears, a 
600kW, three-phase, 50 c's, 415V alternator at 
1500 r.p.m. 

RICHARD Costar, Ltd., has been awarded a con- 
tract valued at £4,500,000 for the construction of a 
deep-water berth for large tankers in the Persian Gulf, 
as a joint venture with the Raymond International 
and DeLong Corporation. The berth will be con- 
structed about 20 miles out to sea off the mouth of 
the Shatt-al-Arab River, and will consist of a centre 
island 400ft by 240ft, with mooring dolphins at either 
end connected by steel bridges, and thence by other 
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bridges to a tug berth and helicopter deck at one end 
and an accommodation platform at the other. The 
overall length of the structures will be about } mile. 
The island will be a structural steel frame on steel 
tubular piles, with a timber deck, piles and steelwork 
being supplied by South Durham Steel and Iron 
Company, Ltd. A shore base will be established at 
the port of Fao, in Iraq, for the assembly of materials 
which will be used in the construction, Work is to 
start immediately on the fabrication of the steel and 
the construction of specially designed barges, which 
will be towed out to the Gulf. It is hoped to complete 
the contract by January, 1961. The project is being 
undertaken for the Basrah Petroleum Company, Ltd. 
The consulting engineers are Messrs. Rendel, Palmer 
and Tritton 
THe ENGLISH ELecTRIC CompaNy, Ltd., has 

received an order valued at approximately £1,500,000 
from the Sudan Railways for fifteen 1875 b.h.p. 
main line diesel-electric locomotives for the 3ft 6in 
gauge. The locomotives will have full-width bodies, 
with a driving cab at each end and will be carried on 
two three-axle motor bogies. Weight in working 
order will be 99 tons and maximum speed 53 m.p.h. 
Dynamic braking will be incorporated. Power will 
be supplied by English Electric twelve-cylinder 
CSVT diesel engines manufactured at Preston, where 
the traction motors and other electrical equipment will 
be produced. The Vulcan Foundry, Ltd., Newton-le- 
Willows, a member of the English Electric Group, 
will be responsible for construction of mechanical 

parts and for erection of the locomotives 

TAYLOR Wooprow (Overseas), Ltd., in collabora- 

tion with the Compagnie Industrielle de Travaux, of 
Paris, and the Utah Construction Company, of San 
Francisco, has been awarded a contract to build a 

single-track railway in French Equatorial Africa for 
the Compagnie Miniere de L’Ogooue, which is 
developing extensive manganese deposits in the area 
of Franceville. The value of the contract is nearly 

£9,500,000. It is expected work will start very 

shortly. The line will be 198 miles long and of metre 

gauge. It will run from Mayoko in French Equa- 

torial Africa to a point near Brazzaville, where it will 
connect with the Congo-Ocean Railway to provide 

a direct run for the manganese ore to the seaport of 
Pointe Noire. It will run through mainly “ jungle ”’ 
country and other difficult terrain, and will be finished 

in three years. The work will involve the removal of 
about 12,250,000 cubic yards of earth, the construc- 
tion of two major bridges, a number of viaducts and 
culverts and the setting up of quarries. 


Miscellanea 
INSTITUTE OF MARINE ENGINEERS.—At a_ short 
ceremony which took place on February 2, in the 


Lecture Hall of the Memorial Building, Mr. Watkin- 
son, the Minister of Transport and Civil Aviation, 
handed over into the custodianship of the Institute 
of Marine Engineers, three volumes forming the Roll 
of Honour of the Merchant Navy and Fishing Fleets 
for the 193945 war. These were accepted by the 
President, Mr. E. L. Denny, for safe keeping by the 
Institute. 

Eroxipe Resin DR19120.—-A hot curing system 
(consisting of epoxide resin DR19120 used in con- 
junction with hardener DQ19121) has been specially 
developed by Bakelite, Ltd., 12-18, Grosvenor 
Gardens, London, S.W.1, for potting and casting in 
the electrical industry. The hardener is melted at 
130 deg. Cent. and added to the resin which has been 
heated previously to 120 deg. Cent. As only slight 
exothermic action occurs during curing large masses 
can be cast without bubbling or cracking. Typical 
characteristics of the system are: resin/hardener 
ratio, 100/30; initial viscosity at 120 deg. Cent., 
160 c/s ; working life at 120 deg. Cent., 14 hours ; 
setting time at 120 deg. Cent., 34 houts. 

Gas TURBINE FOR INDUSTRIAL DuTy IN CANADA.— 
The first British gas turbine for industrial duty in 
Canada is now being delivered. Manufactured by 
Ruston and Hornsby, Ltd., Lincoln, the gas turbine 
has been ordered by Canadian Industries, Ltd., an 
associate of Imperial Chemical Industries, and will 
be used in the production of polythene at Canadian 
Industries’ plant in Alberta. The gas turbine will 
replace a steam turbine driving a refrigeration com- 
pressor employed in the polythene process. The 
plant uses natural gas obtained from local sources as 
the main raw product in the production of polythene, 
and the gas turbine will burn this natural gas after 
the ethane has been extracted (to produce ethylene, 
which in turn is converted to polythene). In effect, 
this means that the gas turbine will utilise a partially- 
waste product as fuel and thereby show considerable 
savings in the plant’s running costs. This gas tur- 
bine, known as the TA, is normally rated at 1260 b.h.p. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings 
unless otherwise stated. The date first given is the date of applica- 
tion; the second date, at the end of the abridgment, is the 


date of publication of the complete specification. Copies of 
specifications may be obtained at the Patent Office Sales Branch, 
$1, Southampton Buildings, Chancery Lane, W.C.2, 3s. 6@. each 


RAILWAY ENGINEERING 


807,474. June 22, 1956.—WaAGON ELEVATORS 
Simon-Carves, Ltd., Bird Hall Lane, Cheadle 
Heath, Stockport, Cheshire. ( /nventor : Wilfrid 
Harry Worsley.) 

This invention relates to means by which con- 
tainers such as railway wagons can be elevated and o1 
lowered. One embodiment of the invention is shown 
in side elevation in the drawing. The means for 
lowering or elevating the railway wagon comprises a 
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beam having straight portions A and B and an 
inclined connecting portion C which are provided 
with a railway track. The beam is pivoted at D and 
a winch moves the beam around this pivot. The 
wagon is run on the track on to the straight part 4 
of the beam. The winch then lifts the beam until 
the flat part B takes up a substantially horizontal 
position in line with the upper railway track. During 
this lifting operation the wagon gravitates on to the 
part B and when the beam is in its upper position 
the wagon can be handled, loaded, or unloaded, on 
the beam, or run off the beam on to the upper track. 
If it is desired to lower the railway wagon, the 
operation is reversed. The portion C of the beam 
serves to brake the movement of the railway wagons 
gently when they are moving on to the beam. Accord- 
ing to another embodiment of the invention, the 
beam is arranged transversely to a number of tracks. 
A bogie adapted to travel along the beam, carrying a 
track section extending across the beam, can be 
brought into alignment with the various tracks as the 
beam is raised or lowered.—/anuary 14, 1959. 


AIRCRAFT ENGINEERING 


807,554.—September 23, 1955.—AIRCRAFT BRAKI 
MECHANISM, Dowty Equipment, Ltd., Arle 
Court, Cheltenham.  ( Jnventor : Richard 


Northam Knights.) 

This invention relates particularly to a form of 
aircraft brake mechanism wherein a member adapted 
for frictional engagement with the landing surface is 
mounted on a wheeled undercarriage for movement 
towards and away from the ground. The under- 
carriage comprises a retractable leg A having an 
upper and a lower component telescopically slidable 
together and having the torque linkage shown generally 
at Binterconnecting the components in known manner 
to prevent relative rotation. The lower end of the 
leg supports a pair of leading wheels and a bogie o1 
lever C is pivotally mounted on the wheel axle at 
its forward end. The trailing end of the lever sup- 
ports a second axle on which are mounted a pair of 
trailing wheels. A liquid spring shock absorber D 
is fitted on the leg and this undercarriage structure 
is generally constructed as described in Specification 
No. 670,889. The ground-engaging friction brake 
for use against a hard runway surface fitted to the 
undercarriage is generally of the kind described in 
Specification No. 728,176. The construction of 
brake mechanism in accordance with the present 
invention has a brake shoe E on which is mounted a 
friction element. A pneumatic pressure actuated 
device in the form of an extensible bag F is interposed 
between the lever C and the shoe. The rear link G 
of the shoe assembly has an extension lever arm H 
and a brake shoe retraction jack J is pin-jointed 
between this arm and a lug on the lever C. The 
lever C is hollow and its interior acts as a pneumatic 
accumulator, to which high pressure air is admitted 
through a pipe K. An outlet pipe Z from the accumu- 


THE ENGINEER 


lator leads to a control valve which has a connecting 
pipe to the extensible bag and a pipe to the brake 
shoe retraction jack. This valve incorporates two 
valve-operating solenoids and is so arranged that as 
pneumatic pressure is admitted to the bag to increase 
the ground bearing pressure, the retraction jack J is 
vented and vice versa. The valve is controlled to 
regulate the braking pressure under the remote con- 
trol of the pilot of the aircraft by a pedal M which 
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operates through a rack and pinion and a shaft to 
turn the contact arm N of an input potentiometer in 
accordance with linear movement of the pedal. 
Through a feed-back potentiometer O the movement 
of the contact arm is co-ordinated with the pivotal 
movement of the shoe link. This electrical servo- 
mechanism thus regulates the movement of the 
friction element FE towards and away from the 
ground in accordance with the displacement of the 
pedal.—January 14, 1959. 


INTERNAL COMBUSTION ENGINES 


807,540. June 4, 1957.—FueL INJECTION VALVES FOR 
Diese ENGINES, Esso Research and Engineering 
Company, Elizabeth, New Jersey, United States 
of America. 

This invention relates to improvements in the 
injection of heavy fuels into diesel engines and par- 
ticularly to means by which large marine engines may 
be operated on fuel which is considerably heavier 
than that for which they were originally designed. 
According to the invention, by relatively minor 
and inexpensive redesign of certain critical parts in 
the fuel injection system, it has been found possible to 
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switch over to full-time operation of large engines 
on the heaviest grades of residual oil. The injection 
of these fuels in such a manner as to avoid the serious 
deposit problems hitherto encountered is a primary 
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object of the invention. Referring first to the upper 
drawing, there is shown a detailed portion of a diesel 
engine cylinder wall, to which an injection nozzle 
assembly is secured by conventional connections. 
This nozzle comprises a feed line A, preferably steam 
jacketed or otherwise heated, so that the heavy oil 
can be brought into the valve at a suitable elevated 
temperature, preferably at least 150 deg. Fah. and 
desirably approaching 250 deg. Fah. or a little more, 
A balancing line B is also provided through which fuel 
under pressure is applied to the valve plunger to aid 
in closing the valve to stop the injection of fuel. 
Referring to the conventional valve design shown in 
the middle drawing, when standard diesel fuel is 
fed, there are no substantial operating difficulties. 
However, when heavy residual type fuel is supplied, 
and the valve closure member is moved to closed 
position, it has been found to be quite impossible to 
obtain a clean cut-off of the fuel. As operation of 
the engine proceeds, there is gradually built up a 
deposit at portion C in the form of a hollow cone of 
carbon which ultimately clogs or seriously deflects 
or restricts the fuel flow. To improve the operation 
of the injection valve the jacketing of the injector 
nozzle tip was improved by cutting out additional 
metal in the cooling space D. By this means it was 
found possible to improve the operation somewhat 
by keeping the temperature of the fuel nozzle tip 
below a coking temperature of around 700 deg. Fah. 
or so. However, this improvement did not prevent 
the dribbling of fuel after a valve was closed. The 
eventual build-up of deposits continued. Referring 
now to the bottom drawing, it was found that the 
combination of a short annular surface on the valve 
needle, of identical taper angle with the valve seat, 
solved the problem, provided that the tip portion of 
the needle was machined to a conical angle greater by 
2 deg. to 6 deg. than the angle of the valve seat. The 
optimum divergence of the needle surface between 
needle point and valve seat was found to be about 
4 deg. However, a slight tolerance above and below 
this angle was found permissible, the critical range 
being between 2 deg. and 6 deg. Thus, as shown, 
the valve seat is provided with a conical taper having 
a convergent angle of not less than 20 deg. and not 
more than 40 deg., 30 deg. being generally preferabie. 
The needle is made with a short seating surface of 
identical angle, the length of which may be one-eighth 
or one-half of the diameter of the needle before it 
tapers. The tip portion of the needle is machined 
to a convergent angle 2 deg. to 6 deg. greater than 
the valve seat angle, or 32 deg. to 36 deg. when the 
basic angle is 30 deg. Here, as noted above, the 
preferred angle for the needle tip was found to be 
about 34 deg. The portion E apparently is critical. 
The scientific theory of its operation is not clearly 
understood, but the improvement was found effective. 
The particular angle of the needle valve tip apparently 
has something to do with the optimum cut-off of the 
flow of fuel. Whatever may be the mechanism, it is 
stated, this simple change in the angle of convergence 
of the valve parts, plus the improved jacketing and 
cooling of the nozzle tip, have made it possible to 
operate large diesel engines full time on heavy residual] 
= of low quality, such as Bunker C quality.—-January 
4, 1959. 


807,709. July 3, 1957.—Two-Stroke INTERNAL 
COMBUSTION ENGINES, Sulzer Fréres, Société 
Anonyme, Winterthur, Switzerland. 

This invention relates to multi-cylinder two-stroke 
engines in which the exhaust gas is controlled addi- 
tionally by rotary valves through which the gas 
flows in series with the ports. According to the 
present invention at least one of the connections 
between adjacent rotary valves and the drive means 
is made by an axially and radially flexible coupling, 
of such a type that by releasing the couplings associ- 
ated with any rotary valve it can be removed without 
dismantling other valves. Preferably the flexible 
coupling comprises an endless chain which encircles 
two sprockets. In a preferred embodiment the 
number of teeth on the sprockets is so selected that 
all the phase shifts of the rotary valves occurring in 
the series of cylinders correspond to an integral 
number of tooth pitches so that all parts of the 
rotary valves and their housings may be made inter- 
changeable. One embodiment of the invention is 
specifically described by way of example with refer- 
ence to a drawing. In this arrangement each sprocket 
of the chain coupling has twenty-four teeth, so that 
relative displacement of two sprockets by one tooth 
pitch corresponds to a 15 deg. phase shift, two tooth 
pitches to a 30 deg. phase shift and so on. It is thus 
possible with the twenty-four teeth to obtain all the 
rotary valve phase shifts normally encountered in a 
multi-cylinder engine without alteration to the 
rotary valve being necessary. All the valve housings 
and their parts are therefore mutually inter- 
changeable. The same result could be obtained for 
less usual phase shifts by having a different number 
of teeth on the sprocket.—January 21, 1959. 
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Forthcoming Engagements 


Secretaries of Institution Societic & desirous of having 

notices of meetings inserted in th olumn, are reque ted to note 

that, in order to make sure their insertion, the necessary informa 

ion should reach this office not later than a fortnight before ti 
und PLACE at which the meetir 


mectine. In all cases the TIMP 
to be held should be clearly stated. 
ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 
AND Disrricrs BRANCH 
Railway Electrification D B 


Tue Feb. 17.-—ALDPasnot 
Hotel Parnborough 
Mackenzie, 7.30 p.m 

Wed... Feb. 18 NOTTING?# 
Trinity Square, Nottingham 
*% WoL VERHAMPTO. Disrrict BRANCH Chamber 
Commerce, District k Chambers, Lichfield Street, W 
hampton Recent Changes in Routing and 
Telephone Calls,”’ H. L. Hitchin, 7.45 p.m 


iam Brancn : Mechanics’ Institutior 








Charging 


Sat., Feb. 21.--Oxrorp anp Disraict Brancu St. Johr 
Hall. Marston Street, Oxford, “ Electric Floor Warming 
Tp.m. w& Sours East Lonpon Brancu © Visit to the Na 
Physical Laboratory, Teddington, 2 p.m 


BRITISH INSTITUTION OF RADIO ENGINEERS 


To-du Feb. 13.—Mepicat Evecrronics Grout Lond 
School of Hygiene and Tropical Medicine, Keppe! Stu 
sower Street London wc.l Some Instrumentat 
Probiems in Medica! Electronics with particular reference 
Electromyography P. Styles, 6.30 p.n 

Thurs. Feb. 19.—-Scorrisn SECTION Institution of Engineers 


Imbank Crescent, Glasgow, True 


Beattic p.m 


and Shipbuilc ders, 39, f 
Motion Rada IH 
Fr Feb. 20.--Scortisn Section 
Philo ssophy, The University, Drummond Street, Edinburg 
*True Motion Radar,’ J. H. Beattie, 7 p.m. xe Merseysipe 
Secrimo- University Club, Liverpoo! Flectronic Welding 
Controls," C. R. Bates, 7 pm 


CENTRAL LONDON PRODUCTIVITY ASSOCIATION 
Thurs.. Feb. 19.21. Tothill Street, London, $.W.1., Discussion 
on “ Introducing New Methods,’ 2.30 p.r 


Department of Nat 





COMBUSTION ENGINEERING ASSOCIATION 


Wed., Feb. 18.—-Scorrisn ReGion : North British Hotel, Edin- 
burgh, “ The Insulation of Industria! Buildings,”’ J. Lawrie, 
10.30 am. and Case Histories of Fuc!l Savings H. H 
Grattidece, 2.0 p.m. x Norte Western REGION Engineers’ 
Club, Manchester The t of Gas for Industrial Purposes 
W. F. S. Howell, 2.30 p.m. ¥ MipLand REGION : Chamber 
of Commerce, New Street. Birmingham Oil Burners for 
Smali Steam Raising Plant 1. G. Bowen, 10 am. and 


Supply Storage and Handling of O1! Fuels," A. Paterson, 
2.45 p.m 


DIESEL ENGINEERS AND USERS ASSOCIATION 


Institute of Marine Engineers, Memorial 


Thur Feb. 19 








Building, 76, Mark Lane, Lond C.3, “ The Applicaticn 
of Diese! Engines to Automatically Controlled Power Plant.” 
K. L. Ives, 2.350 p.m 
ILLUMINATING ENGINEERING SOCIETY 
Mon Fet 16.—BatH AND Bristor CENTRE Showroom, 
South Western Electricity Board, Plymouth New Light 


Sources F. Jackson, 7 p.m 
Tues., Feb. 17.—Liverroot Centre Merseyside and N. Wales 
Electricity Board Industrial Development Centre, Livers 
Son et Lumiere in Great Britain,’ H. Hewitt, 6 p.n 
Wed., Feb. 18 NortH LANCASHIRE GRoUP Demonstratu n 
Theatre, North Western Electric Board, 19, Friargate 
Preston, “ As I See It,’ S. Mountain, 7 p.n 


INSTITUTE OF BRITISH FOUNDRYMEN 


Tuc Feb. 17 East ANGLIAN SECTION Lecture Hall, P 
Library, Ipswich Production of a Cylinder-Head Ca 
in Grey Tron,” L. W. Bolton, 7.30 p.n *% SLOUGH SI 
Lecture Theatre, High Duty Alloys, Ltd.. Slougt Patte 
making Progress B. Le 10 pon 


INSTITUTE OF FUEL 


Wed., Feb. 18.—-Yorxsnint Section: R Victoria Hot 
Sheflield. D scussion : Applicatio f Method Stud o 
Industry > 30 p.m 

Thur Feb. 19 NortTH-WESTERN SECTIO Blossoms H« 
Chester Liquid Fuels ani Apy for Domestic Hea 


ing.’ S. S. Whitehead 


INSTITUTE OF MARINE ENGINEERS 














Tuwes., Feb. 17 NORTHERN [RFELAND PAN#I College f Te 
nolog Belfast Metallurgy in Marine Engineering }. E 
(oars ce 7.40 pp. 

Thurs., Feb. 19.—\KINGSTON UPON HULL AND East MIDLANDS 
Section : College of Technology. Park Street, Kingston upor 
Hull! The Junior Engineer's First Trip to Sea," H. C. Gibso 
7.30 pon we West MIpLanps Secrion Birmingham Ex 
change and Engineering Centre, Stephenson Place, Birminghar 
Annu Genera Meeting Marine Machinery Brea 
downs J. H. Milton, 6.30 p.m % Norru-East Coas 
St ro” Stephenson Building, King’s College, Claremor 
Road, Newcastle por Tyne Annual General Meetir 

Heavy Oi! Burning.’ J. S. Clarke, 6.15 p.m te SOUTHERN 
Jou~nt BRANCH ( ege of Technology, Ports ith, Jom 
Meeting with the Institution of Naval Architects Some 
Interesting Aspects of Model Test Work W. A. Crago 
7.3 om 

Fri., Feb. 20.--Soutn Wares § South Wales Institute 
of Engineers, Park Place, Cardiff Nuclear Steam Propulsior 


for Merchant Ships.’ W. R. Wootton. 7 p.m 


INSTITUTE OF NAVIGATION 
Fri., Feb. 20.—-Royal Geogra Society, 1, Kensington Gore 
London, S.W.7 Me gical Briefing Informatx 
D. McNaughton, §.15 ps 
INSTITUTE OF ROAD TRANSPORT ENGINEERS 


To-day, Feb. 13.--Sourm Wares Centre South Wales Institute 





of Engineers, Park Place, Cardiff Recent Developments 
Fuel Injection Pump Design,”’ W. E. Hatheri!l, 7 p.m 
Mon., Feb. 16.—-Scorrtsu Centre pe British Hotel, Princes 
Street, Edinburgh Transp Development in U.S.A 
F. Moon, 7.30 p.m ¥%& East ReGronat Centre Counc 
Chamber, Houldsworth Ha ’ Deansgate, Manchester 
Servicing of Electrical Equipment H. J. Stoneman, 7.45 
Pp m 
Tues., Feb. 17.—-West ReGionaL Centre Liverpool! Archite 
tural Society’s Rooms, Bluecoat Chambers, School Lane 
Liverpoo!, tf, The ‘N’ Type Injection Pump and Hydrauli 
Governor,” P. Bullock, 7.30 p.m. x NortH EASTERN CENTRE 


Tuns Hote!, Durham City Transport Development 
in U.S.A.,"" J. F. Moon, 7.30 p.m 


Thurs., Feb. 19.—MeTROPOLITAN Arts. Royal Society of Arts 


John Adam Street, Adeiphi, Lond W.C.2 Research 
the Testing and Performance of Commercial Vehicle Brakes 
H. J. H. Starks, 6.30 p.m 


*% YorKsHiae Centre Gre 
Wellington Street, Lee i Dise Brakes 


Northern Hotel, wt 
Pears 30 p.m 


and Independent Suspensions.” J 


Queens 


Annual! Films Evening, 7.30 p.m 


ENGINE 


THE ER 


INSTITUTION OF BRITISH AGRICULTURAL 
ENGINEERS 

BRANCH 6, Buckingham Gate 

Application of Electricity to Agricul- 


Finn-Kelcey, 2.15 pm 


Tues., Feb. 17.—-LoNDON 
London, S.W.1 The 
ture,” P.G 


INSTITUTION OF CIVIL ENGINEERS 

Tu Feb. 17..-LONDON Branco : Great George Street, West 
minster, London. S.W.1, “ Construction of a Large Experi 
ment Tank at Haslar,” J. W. Hunter, A. C. Little and J. D 
Hacon, $.30 p.m 

Wed., Feb. 18 —MIDLANDS ASSOCIATION Room 129, Civic 
Centre, Birmingham Civil Engineering Sightseeing Abroad 
J. B. Menzies, 6 p.m 


INSTITUTION OF ELECTRICAL ENGINEERS 


To-day. Feb. 13.—EpuCATION Discussion CinCLe : Savoy Place 
Londen, W.C.2, Discussion on “* Some Reasons for Failure in 
the Part [If Examination,’ opened by M. G. Say, 6 p.m 

Mon. and Tues., Feb. 16 and 17.—-MEASUREMENT AND CONTROL 
SECTION Savoy Place, London, W.C.2, Discussions on 

New Digital-Computer Techniques,” 5.30 p.m 


VMion.. Feb. 16.—MeRSFY AND NortTH WALES CENTRE Roya! 


Institution, Colquitt Street, Liverpool, *‘* Thermonuclear 
Processes,"’ D. W. Fry. 6.30 p.m. ye NorTH-EASTERN RADIO 
AND MEASUREMENT GRCUP King’s College, Newcastle 


Measuring Self-Inductances 
Prescott and 


upon Tyne A Method of 
Applicable to Large Electrical Machines,’’ J. € 
A. K. El-Kharashi, 6.15 p.m % NoRTH STAFFORDSHIRE 
SuB-CENTRE Technical College, Stafford, Discussion on 
What is a Cultured Engineer ?"’ opened by K. R. Sturley 
7 p.m. ge Western Suppty Group; S.W.E.B. Demonstra- 
tion Theatre, Electricity House, Colston Avenue, Bristol, | 
“ Protection of Rural Networks."’ F. G. Copland, 6 p.m 
% Harrietp District BRaNncH Technical College, Hatfield 
“ Some Problems in the Design of a Missile Guidance System.’ 
P. R. Franks, 7 p.m 
Tues., Feb. 17,—-LONDON GRADUATE AND STUDENT SECTION 
Assembly Hall, 3 (Tels.) Training Bn., R.E.M.E., Arborfield, 
Berks, “‘ A Survey of Microwave Techniques for the Trans- 
mission of Speech and Vision,’’ K. C. Kao, 7 p.m. ye Cam- 
BRIDGE RADIO AND TELECOMMUNICATION Group : Cavendish 
Laboratory, Free School Lane, Cambridge. ** Some Recent 
Developments in X-Ray and Electron Microscopy,’ P 


Duncumb, 8 p.m. ye NORTH-WESTERN MEASUREMENT AND 
ConTROL Group Engineers’ Club, Albert Square, Man- 
chester, ““A Train Performance Computer E. Bradshaw, 


M. Wagstaff and F. Cooke, 6.15 p.m 

Wed., Feb. 18.--RaDIO AND TELECOMML NICATION SECTION 
Savoy Place, London, W.C * Ultrasonic Iconoscopes,” 
C,. N. Smyth, and J. Sayers, 5.30 p.m. fe NORTH-EASTERN 
CENTRE Literary and Philosophical Society, Newcastle upon 
Tyne, First Hunter Memorial Lecture, ** P. Hunter 
Electrical Engineering in our Time,”’ C. O. Boyse, 6.15 p.m 
% SHEFFIELD SuB-CENTRE Grand Hotel, Sheffield, ** Elec- 
trification of the U.K.A.E.A. Industrial Group Factories 


J. W. Binns and W. J. Outram, 6.30 p.m. x SOUTHERN 
CENTRE C.E.G.B. Offices, 111, High Street, Portsmouth 
G.P.O. Television Links,’’ T. Kilvington, 6.30 p.m 

Thurs.. Feb. 19.—1R1sH BRANCH Physical Laboratory. Trinity 
College, Dublin, “ Appraisal of the Factors Appertaining to 
Reliable Television and V.H.F. Coverage.” N. W. Mulcahy 
6 pm 

Fri., Feb. 20.--RADIO AND MEASUREMENT SECTIONS Savoy 
Place, London, W.C.2, ** The Measurement of Errors in Data 


Transmission for the Design of Detecting and Correcting 
Equipment,’ V. J. Terry and E. D. G. Wright, 5.30 p.m 
% SOUTHERN CENTRE S.E.B. Showrooms, Newport, Isle of 
Wight, “Installation of a B.B Television Transmission 
Station.”’ E. P. Metcalf, 6.30 p.m 


INSTITUTION OF ENGINEERS IN CHARGE 
Wed., Feb. 18.—Kent Room, Caxton Hall, London, S.W.1, 
“* Air Conditioning,’ H. J. G. R. Strudwick, 6.30 p.m 
INSTITUTION OF LOCOMOTIVE ENGINEERS 


Wed., Feb. 18.-—-Institution of Mechanical Engineers, |, Bird- 
cage Walk, Londén, S.W.1 Some Design Considerations of 
Main Line Diese! Locomotives,’’ T. Schur, 5.30 p.m 


INSTITUTION OF MECHANICAL ENGINEERS 


To-da Feb. 13.—-ORDINARY 
THE APPLIED MECHANICS GROUP l 


MEETING IN CONJUNCTION WITH 
Birdcage Walk, West- 


minster, London, S.W.1, “Induction Ramming of Smal! 
High-speed Air Compressor Bannister, 6 p.m 
% SCOTTISH BRANCH Robert Gordon's College, Aberdeen, 
“Some Engineering Aspects of Nuclear Energy Develop- 


ments,’ A Bowden, 7.30 p.m 

Mon., Feb. 16.—-Dersy A.D. Centre: Midland Hotel, Derby 
‘Design Features of Wheeled Fighting Vehicles,” C. W 
Sewell, 7.15 p.m. %& ScorrisH A.D. Centre Institution of 
Engineers and Shipbuilders, Glasgow, “* Fatigue Testing in 
Vehicle Components F. Stott; Annual Meeting 
7.30 p.m 

Tues Feb. 17.~-Hypravutics Group |, Birdcage Walk 


Westminster, London, S.W.1, Discussion on ** The Pumping 
of Liquids of Unusual Viscosity, Volatility, or Solid or Gas 
Content,”” 6 p.m. x SouTH WaLes BrRaNncH : South Wales 
Institute of Engineers, Park Place, Cardiff, “‘ Noise and 
Hearing : Physio logic al Aspects,”’ W. Burns, and “ Origins of 
Diesel Engine Noise,"’ A. E. W. Austen and T. Priede, 6 p.m 
te WESTERN BRANCH Engineering Laboratories, The Uni- 
versity, Bristol, ** Mechanical Marshalling of Railway Wagons 
in Works Sidings,’ G. W. Grossmith, 7 p.m. 4 Coventry 
A.D. GRapuates’ Secrion : Wine Lodge, Burges, Coventry, 
‘Interior Space Problems in Vehicle Design,’’ B. C. Mills, 
7.30 p.m. ye East Miptanps Grapuares’ Section : Tech- 
nical College, Lincoln, Water Lubricated Bearings,’ R. 
Holmes, 7.15 p.m 

Wed., Feb. 18.--SOUTHERN BRANCH : College of Technology, 
Anglesea Road, Portsmouth, “Some Experiments with 
Internal Combustion Engines,”” R . Cross, 6.30 p.m 
% YORKSHIRE BRANCH Royal Station Hotel, Hull, ** Recent 
Developments in Propulsion Machinery and Refrigeration 
Equipment for Deep Sea Trawiers,’’ G. C. Eddie, 7.30 p.m 
% Nortu Easrern A.D. Centre New Chemistry Theatre 
The University, Leeds, “* Corrosion Prevention in Vehicle 
Bodies,”’ T. P. Hoare, 7.30 p.m. y& NortH Eastern Grapvu- 
ATES’ SECTION Vane Arms, Stockton, “ Air Conditioning 
with Special Reference to Self-Contained Air Conditioners 


H. Pollak, 7 p.m. & SOUTHERN GrapuaTes’ SECTION : Cock- 
croft Hall, Harwell, “ Interplanetary Travel,’’ Dr. Sheppard, 
3.15 p.m 

Thurs., Feb. 19.—-NortH Western A.D. Centre Engineers 


Club, Manchester, Annual Meeting; “ Years of Develop 


ment,”’ R. A. Wilson-Jones. 7 p.m. ye LONDON GRADUATES 
SECTION 1, Birdcage Walk, Westminster, London, S.W.1, 
Gyroscopes in Automatic Controls,’ T. N. Dewey and 


J. E. Stephenson, 6.30 p.m. ¥& SOUTHERN GRADUATES’ SECTION 
Technical College, Southampton, Film Show, 7.30 p.m 
ye YORKSHTRE GRADUATES’ SECTION Hotel Metropole, 
Leeds, Chairman's Address, 6.30 p.m 

Fri., Feb. 20.—ORDINARY MEETING IN CONJUNCTION WITH THE 
APPLIED MECHANICS GROUP 1, Birdcage Walk, West- 
minster, London, S.W.1, Experimental Study of Some 
Variables of the Tube Expanding Process,’’ L. E. Culver and 
Hugh Ford, 6 p.m %& MIDLAND GRADUATES’ SECTION 
Visit to Tubes, Ltd., Rocky Lane, Aston, Birmingham, 7 p.m 

Sat., Feb. 21 EASTERN GRADUATES’ SECTION Visit to News 
of the World, 7 p.m. 
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INSTITUTION OF PRODUCTION ENGINEERS 
\fon., Feb. 16.—NORTHERN REGION Rutherford College of 
Technology, Northumberland Road, Newcastle upon Tyne 
Practical Applic: ation of Production Engineering Research 


D. F. Galloway p.m 

Tues., Feb. 17.—SOUTHERN REGION Town Hall, Oxford 
* Machine Tools,”’ 7.30 p.m 

Wed., Feb. 18.—East anp West RIDINGS REGION Technical 
College, Huddersfield, Films, 7.30 p.m Annual Genera! 
Meeting, 8.15 p.m % MIDLANDS REGION: James Watt 
Memoria! Institute, Great Charles Street, Birmingham 
‘New Materials—New Techniques—They Challenge the 


Production Engineer,’’ D. Wragge Morley, 7 p.m 
VERHAMPTON GRADUATE SECTION 
College of Technology, Wulfruna 


* Wor 
Wolverhampton and Staffs 
Street, Wolverhampton 


*A.B.C. of Machine Tool Control,’ M. G. Page. 7 p.m 
¥% NortH MIDLANDS REGION Conference Room, Peters 
court, Peterborough, “ Production Control—Works Manage 
ment Viewpoint L. P. Simpson, 7.30 p.m ¥*%& SCOTTISH 
REGION North British Hotel, Princes Street, Edinburgh 
The Production Engineer and Line Management,”’ J. Gloag 
7.30 p.m. ge WALES REGION Central Library, Swansea 
* Unconventional Tooling,’ S. E. Kirk, 7 p.m 
Thurs., Feb. 19.—-NORTHERN IRELAND REGION Kensington 
Hotel, College Square East, Belfast, Presidential Address 
The Rt. Hon. The Earl of Halsbury, 7.30 p.m.  ¥ Scorrisn 
REGION Institution of Engineers and Shipbuilders, 39 


Elmbank Crescent, Glasgow, C.2, “Some Problems Associ 


ated with the Selections of Machine Tools for Heavy Engineer 
ing Production,’ J. Henderson, 7.30 p.m. %& SourH Eastern 
REGION Royal Empire Society, Northumberland Avenue 
London, W.C.2, * Planned M aintenance = Electrical and 
Mechanical Equipment in a Paper Mill. A. Castle, and 
D. W. Bexton, 7 p.m. %& SOUTHERN wl Polygon Hote! 
Southampton, Manufacture and Application of Junction 
Transistors,"’ E. Walfendale, 7.15 p.m 

Fri.. Feb. 20.--SOUTH WESTERN REGION 
Brunswick Road, Gloucester, * Fine 
Evans, 7.30 p.m 


Technical College 
Measurements,” J. ¢ 


INSTITUTION OF STRUCTURAL ENGINEERS 


To-day, Feb. 13.—-Miptanp Counties BRANCH (GRADUATES 
AND STUDENTS SECTION) : Birmingham Exchange and Engin- 
eering Centre, Stephenson Place, Birmingham, ‘“‘ Safety in 
Erection of Structural Steelwork,’’ H Dyble, 6.30 p.m 

Wed., Feb. 18.-YORKSHIRE BRANCH : Metropole Hotel, Leeds 
** Design and Construction Problems Involved in High Point 
Construction,’’ G. W. Kirkland and D. Marriott, 6.30 p.m 

Fri., Feb. 20.—SCorTtT!sH BRANCH Institution of Engineers and 
Shipbuilders, Glasgow, “* Modern Trends in the Design of 
Stee! Bridges and Structures,’’ W Cox, 7 p.m 


INSTITUTION OF WATER ENGINEERS 

Wed., Feb. 18 
Engineers 
2.30 p.m 


SOUTH EASTERN SECTION Institution of Civil 
Great George Street, London, S.W.1, Films 


JUNIOR INSTITUTION OF ENGINEERS 
To-day, Feb. 13 14, Rochester Row, 
London, S.W.1 Demands in 
Policy.’’ J. G. King, 7 p.m. 
Fri., Feb. 20.—Pepys House, 14, Rochester Row, Westminster 
London, S.W.1, * The Selection and Use of Arc Welding 
Processes,’’ E. Flintham, 7 p.m 


Pepys House 
Energy 


Westminster, 
Britain and a Fuel 


MANCHESTER ASSOCIATION OF ENGINEERS 


Te day Feb. 13.-Engineers’ Club, Albert Square, Manchester, 
, “* Marine Salvage and Salvage of ‘ Empress of Canada 
ve R. Colbeck, 6.45 p.m. 


NORTH EAST COAST INSTITUTION OF 
ENGINEERS AND SHIPBUILDERS 


To-da Feb. 13.—Lecture Theatre, Mining Institute, Neville 
Hal!, Newcastle upon Tyne The Manufacture of Marine Oil 
Engines,’ J. E. Smith, 6.15 p.m 


PLASTICS INSTITUTE 


Tues., Feb. 17.--Wellcome Building, 183-193. Euston Road. 
London, N.W.1 Sources of Raw Materials for the Plastics 
Industry A. W. C. Taylor, 6.30 p.m 


REINFORCED CONCRETE ASSOCIATION 
Wed., Feb. 18.—1\1, Upper Belgrave Street, London, S.W.1, 
* Vibration Control in Piling and Blasting J. H. A. Crockett 
6 p.m 
ROYAL INSTITUTION OF CHARTERED SURVEYORS 
Tuc s., Feb. 17.—12, Great George Street, London. S.W.1 
* Managing the Nation’s Houses,”’ L. G. Brooks, 5.45 p.n 
ROYAL STATISTICAL SOCIETY 


Wed., Feb. 18.—London Schoo! of Hygiene and ee al Medi 
cine, Keppel Street, Gower Street, London, W.¢ The 
Comparison of Survival Curves,”’ P. Armitage, 5.15 : m 


SHEFFIELD SOCIETY OF ENGINEERS AND 


METALLURGISTS 
Mon. Feb. 16 The University Building, St. George's Square 
Sheffield, Automatic Press Forging,’’ J. G. Wistretch and 


J.D. Stringer, 7.30 p.m 


SOCIETY OF CHEMICAL INDUSTRY 


Thurs., Feb. 19.—ROaD AND BUILDING MATERIALS Group 
14, Belgrave Square, London, S.W.1 Paint and Paint Films 
as Chemical and Physical Structures,"’ S$. H. Bell, 6 p.m 


SOCIETY OF INSTRUMENT TECHNOLOGY 


Mon Feb 16.—Rotunda, Cheltenham, “Instruments for 
Nuclear Reactors,’ T. D. H. Andrews, 7.30 p.m 
Thurs., Feb. 19.—-East MIDLAND SECTION Nottingham and 
District Technical College, Shakespeare Street, Nottingham 
Data Collection and Processing,’’ 6.30 p.m 


WEST OF SCOTLAND IRON AND STEEL INSTITUTE 


To-day, Feb. 13.39, Elmbank Crescent, Glasgow, “* Operational 
Research with Particular Reference to Open-Hearth Charging 
R.H. Colcutt, 6.45 p.m 


Advanced Engineering Courses 


The Design of Equipment for Human Use. ENGINEERING AND 
ALLIED EMPLOYERS’ WEST OF ENGLAND ASSOCIATION, Engineers’ 
House, The Promenade, Clifton Down, Bristol. The course 
is intended for staff concerned with the design of machines 
and equipment of all kinds which have to be manually operated 
or controlled. Two weeks’ course. Monday, February 16, to 
Friday, February 27. Fee £40. Accommodation, 25s. per 
day 





THE ENGINEER 61 





LIFT WITHOUT SLIP with Gonyea rough top 


WR EP 4) 
= —- ee ae ey 
" ite vA 


Diy Bey” conveyor belting 






A DEEP REGULAR pattern, exclusive to Goodyear, enables this 


belting to take a firm grip on sacks and on smooth articles, such as 
GOODYEAR CONVEYOR BELTING ; cartons. The pattern, plus a choice between soft and hard top cover to 
ons. The pattern, plus a choice between soft and hz ove 
TYPE.D. ROUGH TOP Pec : esmeentaage ore . tf 

suit the needs of the installation, ensures freedom from slip on slopes 
up to 30° inclination. 

Goodyear Rough Top belting, like all styles of conveyor belting in 
the Goodyear range, is solely designed for a specific type of duty, and 


to give long, reliable service at lowest cost per ton carried. 


. Carcass of 28 or 32 oz. high quality yy 


cation deh. INDUSTRIAL RUBBER PRODUCTS 


. Thickness of hard wearing bottom 
cover or friction surface to suit service 


. Thick top cover with deeply impressed 
gripping pattern. 





CONVEYOR BELTING: TRANSMISSION BELTING: HOSE: V-BELTS 























* 
. . , & 
Water vapour is always present in compressed air, 
building up unseen corrosion, blockages 
and, finally, expensive maintenance problems. 
Birlec Adsorbers banish water worries and problems dry up! 
ro) 
} i 
Sates — J \ 
This milk bottling plant at Nottingham : / > {i 
° Co-operative Society is fed with DRY | 
compressed air from a Birlec Adsorber. 
‘ No water in their pneumatics! 





eos’ Sivision of Ste. ee ine seit art 


DRY AIR & GASES ee 23 & UV @& F 6 @ ° BiRMtwGH A 2% 
EEE - » = = . . ~ 
LONDON « SHEFFIELD’ GLASGOW : NEWCASTLE-ON-TYNE JOHANNESBURG %& 
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| Sageeraee > pega | 
HAMMERED OR = ||) mx \ Si | F0349).@ STEEL PARTITIONING 


HYDRAULIC PRESSED ||| pan GRINDING MILLS 


IN STEEL | 
BLACK OR MACHINED | | @EVOLVING OR STATIONARY PANS 





































TO 24 TONS = || “Gven"on ‘Unoer oniven 
cad || Smedley Brothers. I’ 
INCE FORGE CO. WIGAN | || Belper. Derbyshire. 


PARKS FORGE LTD 
PROPRIETORS 


ee Belper 12 


ij 
| )-———--- 


ODDIE FASTENERS 


PAT. NO. 507249 


THE GENERAL PURPOSE FASTENER 
FOR ENGINEERS. 


Simple—Positive—Self Locking. 
Made in a variety of types and sizes. 
Special Fasteners to suit customers’ 
requirements. 


Used on aircraft, automobiles, coaches, 

caravans, rail coaches, electrical, radio and 

radar units, refrigerators, marine craft, _ , , 

display equipment, etc. pst si are ne co easy to erect. Manufactured in 

standard units for quick installation, easy removal or extension to existing screens. 

hat: nm Seema doors, covers, panels, We will be pleased to help and advise you on any partitioning gproblem. 
’ Write for illustrated catalogue E/2 to : 


For full detalis and literature apply to ABIX (METAL INDUSTRIES) LIMITED 


STEEL EQUIPMENT FOR OFFICE AN 
ODDIE BRADBURY & CULL LTD _ PORTSWOOD RD. — SOUTHAMPTON POOL ROAD, WEST MOLESEY, SURREY 


TEL: $5883 CABLES: FASTENERS, SOUTHAMPTON Phone: MOLesey 4361/3 Grams: Abix, E. Molesey 
OTHER ABIX PRODUCTS: Stee! Cycle Stands, Clothes Lockers and Adjustable Stee! Shelving 


WATER 
COOLERS 


















































CASCAD 











We are fully equipped to carry 
out promptly the erection of 
Cooling Towers. Our re- 
presentative will call upon you 
at any time. 


INQUIRIES INVITED. 


CASCADE WATER COOLERS LTD., BREWERY LANE, DEWSBURY 


Telephone: Dewsbury 173 
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OVER 
THREE-QUARTERS 


OF A CENTURY 
OF PROGRESS... 





...in HIGH PRECISION 4 
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YDRAULICS 


We remind you that we are 
one of the oldest Hydraulic 
Manufacturing Companies in 
Britain and we make all the 
most modern equipment for 
every branch of British 
Industry. Engineering and 
Industrial undertakings of 
repute in Britain and beyond 


the seas are our customers. 


Horizontal Hydraulic Pressure Pump 
60 H.P. Three Throw 


Enclosed type Horizontal Electrically Driven Three- 
Throw Hydraulic Pressure Pump with forced 


lubrication and totally enclosed crankshaft, connect- 
ing rods, crossheads and gearing. The speed 
reduction is obtained by a totally enclosed worm 


reduction unit. 


We also manufacture :— 


Hydraulic Spring-Testing Machines, Hydraulic Spring Plate Forming and Cambering & 
Machines, Hydraulic Presses, Pneumatic Spring Scragging Machines, Accumulators, Pumps, 
Valves and Intensifiers, Plate Bending Rolls, Punching and Shearing Machines. 


CROYDON WORKS, LEEDS 10, ENGLAND -_ Tel: Leeds 75481-2 Telegrams : 





Co. Ltd 


RIVETTER, LEEDS 10 
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HUGH SMITH MACHINE TOOLS FOR PLATE MANIPULATION 


PLATE 
STRAIGHTENING 
ROLLS 


of modern robust construction suitable for 
shipyards and structural shops where the 
continuous production of flat plates is 
essential. 





The machines are of the seven-roller type 

having four rollers above and three below. 

The top rollers are hand-elevated on the 

smaller models, and motorised on the larger 

sizes. The two central top rollers are raised 

A typical set of Hugh Smith Plate Straightening and lowered simultaneously to suit the plate 
Rolls with backed-up main rollers thickness and the two outside rollers have 
To handle plates up to 11° 6" x 1 & independent motors for raising and lowering 
as required. A wide range of sizes is made. 


Other Hugh Smith Machine Tools include 

PLATE EDGE PLANERS - PLANO-SHEARS 

sade eaininets tides maddened vensee: HUGH SMITH & CO. (POSSIL) LTD. 

HYDRAULIC PRESSES OF MANY TYPES - ETC HAMILTONHILL ROAD GLASGOW, N.2 
Catalogue on request Telephone: POSSIL 8201-3 Telegrams: ‘* POSSIL, GLASGOW "’ 











Nis 


PERFORATED METALS 


W. BARNS & SON (HOLLOWAY) LTD. (Successors to W. BARNS & §& STABLISHED 1860 
Globe Works, Queensland Road, Holloway, N.7. Telephone: NORTH 3347/8. Telegrams: Perforation Holway, London 
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a gear type 
coupling 














*The diagram shows how ’ \ 
the teeth of the inner member 

are “ crowned” by a special 
profile grinding process. 

These couplings are manu- 
factured from high grade 
steel, in eleven standard 
sizes, and two types. 





In Wiseman gear type couplings provision is 
made for shaft misalignment. This means 
smoother running, less wear and correct tooth 


contact which in turn gives mimimum backlash. 


Write for descriptive leaflet. 





ALFRED WISEMAN & COMPANY LIMITED 
Glover Street, Birmingham, 9 Tel: VICTORIA 2216-7 


London Office: Carlisle House, Southampton Row, W.C.1 
Tel: HOLBORN 7127 

















Disc A is raised trom seat by 
incoming pressure, allowing 
instant discharge of air and 
condensate through outlet B. 


* 


High velocity of following steam 
creates a low pressure area 
under disc and builds up 
pressure in chamber D. 


* 


Steam pressure in chamber D 
exceeds combined force of the 
incoming steam and the low 
pressure area. Acting on full 
top area of the disc, it forces it 
down and closes the inlet. On 
no load the valve is thus closed 
ught. 





and how tt 


/ The Spirax 4 inch “TD” is 
"Ba all stainless steel with only 
s one moving part. It 
works in any position, up 

to §50°F and without adjustment from 10-350 psi. It has 
remarkable discharge capacities and is unaffected by superheat, 
waterhammer, vibration, corrosive condensate and freezing. 

Full details of this remarkable steam trap in return for the 
completed request slip below. 


Cheltenham, Glos. 


Please post full details of the new Spirax Thy rmodynamic Trap. 


NAME 
ADDRESS 








H E 
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MUREX ‘‘MURAFLUX A”’ for submerged-arc welding 


** Muraflux A” 
is Suitable for either the single pass or multi-pass welding 
of various joints in mild steel as well as plug welds and the 


** Muraflux A ”’ is the first of a new range of Murex granular 
fluxes for submerged-arc welding. It has been specially 
developed for the welding of mild steel by all machines 
using A.C. or D.C. for submerged-are welding. 

The flux may be used with ordinary filler wires but it is 
specially recommended for use with “* Murawire WI” or 
* Murawire W2” supplied by Murex. When used with 
these wires ** Muraflux A” produces welds of high radio- 
graphic standard suitable for Class | work, and the flux has 
been granted approval by Lloyd's Register of Shipping and 


is accepted by the Ministry of Transport. 


building up of worn mild steel parts. Good penetration 
can be obtained and unfused flux can be recovered for 
further use. 


** Muraflux $.1 °° granular flux for the submerged-are weld- 
ing of stainless steel is also available with the appropriate 
Murex S.W.1 and S.W.2 filler wires. 


service for automatic 


N / A 
MUREX 
VA MUREX WELDING PROCESSESLTD., Waltham Cross, Herts. 


complete welding 
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Consult 


FILTON 


for ROTARY UNIONS 


(Patented) 


More 


USED ON AIR, STEAM, 
WATER, OIL &c. 

FOR LEAKPROOF FLUID 
TRANSFER TO ROTATING 
MACHINERY 
SIZES 3°—3” BSP 
SPECIALS UP TO 6’ BORE 


FILTON LIMITED 


Clapham Street, Leamington Spa, 
WARWICKSHIRE 


Telephone Spa 811i /2 


accurate | 
than human | 
skill 





























LONDON, S.E.I. 


BISHOPSGATE 7314 





| 
\LLi4 
Hydraulic | a 4y 
ff 
Control of motion Pp i. L 
| 
| ; 
| ¢ 9 
Paradoxically, the product of human skill is more accurate than human | ‘mM ite 
= —_ 3 Lid is — in the ese of Savery sy a . 
: untless thousands of Save s are in use ou 
the we — — precision chet neither Armed skill nor othe | ELECTRIC CABLES * 
means t . P i i tion | | eect 
meme Suveny siete Pamee ‘ia. Seeey alee peg supplied | | ELECTRIC CONTROL 
with fixed or variable delivery. GEAR 
FOR FURTHER DETAILS OF | — 
SAVERY HYDRAULIC PUMPS | STEAM TRAPS 
THOMAS SAVERY PUMPS LIMITED iuiabae | == VULCAN WORKS, 
LONDON E.I } 
' BRACEBRIDGE STREET, BIRMINGHAM 6 : Telenhone: ASTon Cross 1316-7 | 156-170 BERMONDSEY ST., 
| 











. Hopkinsons 
STEEL CASTINGS 


We specialise in repetition work but can 
supply large types of castings up to 3 tons 
in weight. 












Quantity production of castings from 
about 20 Ib. upwards. 

High-quality work assured by a foundry 
fitted with the latest modern equipment. 












HOPKINSONS LIMITED - HUDDERSFIELD 





@) LONDON OFFICE: 34 NORFOLK STREET - STRAND: W.C.2 


Hviis 
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SHEFFIELD 
WIRE 








‘Position’ is extremely important to artists but in steel-making 
the problem is to decide the type of refractories to use in 
critical positions. In open hearth furnace practice, selection 
is simplified by the availability of the newly developed GR 
‘Ferroclad’ metal cased bricks fitted with stainless steel tabs 
or saddles for easy suspension. 

This method of suspended construction eliminates many of 
the causes of roof and end failure and is a great advance on 
the traditional sprung roof. The GR_ Technical Service 
Department will be pleased to tell you more about ‘Ferroclad’ ( 

, : and advise o yur specific refractory requirements. 
if peer job exits fer ind advise on your specific refractory requirements Nha iN 
ropes at all, then there's Vane 
a place for Sheffield Wire . " " 7 GR y 

: : Everything in Refractories © 
ropes—for dependability ™ 
strength and a long work- 
ing life. GENERAL REFRACTORIES LIMITED - GENEFAX HOUSE - SHEFFIELD 10 - SHEFFIELD 31113 
Don't ever take a chance ” 
with wire ropes, always 
be sure—with Sheffield. 





Waste Heat Recovery Hlant 


Specialists in the design and construction of Steam-Raising Plant utilising 
waste gases, in the Gas, Chemical, and Ceramic Industries ; also Iron, Steel 
and Non-Ferrous Metal Industries ; Heat Recovery from internal combustion 


engines and similar prime movers in Land and Marine Installations. 


Also of the A direct method of increasing thermal efficiency and saving fuel. 
a AY Consult the Specialist in Waste Heat Recovery. 
SPENCER-BONECOURT-CLARKSON LTD. 28 Easton St., London, W.C.1. Terminus 7466 


ELD WIRE ROPE CO. LTD. 
a. SHEFFIELD, ENGLAND 
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WEDGLOK 


the new nut 


with the 
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Wedglok nuts are completely self-locking. They will not 
work loose through vibration or reversal of stress. They 
need no locking devices—and the locking-action is unaffec- 


ted by age or temperatures within the normal range. 
How is it done? 


In a Wedglok nut the locking element consists of a tough, 
resilient nylon pellet. This is inserted in the body of the 
nut and projects slightly above the crest of the thread. 
When the nut is turned the pellet sets up a wedging action, 
gripping the threads tightly. This counter-thrust creates 
metal to metal engagement of mating threads. The Wedglok 


principle can be applied to screws as well. 


If it's a matter of how to fasten one thing to another... get in touch with 


Wedglok Self-Locking Products are manufactured under licence in the United Kingdom solely by 
GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., SCREW DIVISION, BOX 24, HEATH STREET., BIRMINGHAM 18. TEL: SMETHWICK 1441 
5) wR) 902! 


K 
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Temperature control a problem? 


Automatic Temperature Control Systems for jet engines, designed by 
Ultra Elcctric, are to be found in many of the world’s civil and 
military aircraft. Ultra Electric is therefore exceptionally well qualified to 
deal with Temperature Control problems wherever they may arise. This 
is but one of the many ways in which Ultra Electric is serving many 
industries, applying to their needs all the skill, experience and 
ingenuity that created the air-sea rescue beacon SARAH, directional 
Sonobuoy transmitters, and the new Radar Simulator Systems. 


ULTRA ELECTRIC LIMITED 
U LT RA SPECIAL PRODUCTS DIVISION 


WESTERN AV Cree *o£ ONDON W.3 - Telephone: ACOrn 3434 





AIRCRAFT CONTROLS & RADIO EQUIPMENT + RADIO RESCUE BEACONS + RADAR SIMULATORS 
COMPUTER EQUIPMENT & ACCESSORIES + ELECTRIC SERVO SYSTEMS 
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“Them new piston rings have 


made a difference, Paddy.” 


“What ?”’ 


“T say them new L & C piston 
rings have made a big difference.” 


‘*Can’t hear a word.” 


“L&C PISTON RINGS. SHE’S 
RUNNING BETTER.” 


‘Running better ? 
‘Course she’s running better. 


We've just had new L&C 


piston rings fitted.” 


. - . 
ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 





Manufacturers of the well 
MAKERS OF THE WORLD’S FINEST DIESEL PISTON RINGS 


known “Patent Double Action 


Piston Rings” for steam engines 


EAGLE FOUNDRY, SHEFFIELD 11, ENGLAND. PHONE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFFIELD 





7I 
/ 


| | Diesel 
Enqimes 


Main Propelling 


Diesel Engines 


in powers up to 
1,200 H.P. 


THE NEWBURY 
| DIESEL CO. LTD. 





NEWBURY, BERKS 

















| FRICTION GRIP BOLTS 


PADMA 


— 




















ad Wpreden & SON LTD 


Altrincham St., Manchester | 


W. Kelway-Bamber & Co. Led., Room 7, 
70 Victoria Street, S.W.!. Tel: Abbey 6860 
N.E. Coast: Fasteners Ltd., 2 Hall St., Barnard Castle, 
Co. Durham. Tel: Barnard Castle 3172 


London: 

















STEEL FRAMED BUILDINGS 


Engineering Workshops, Foundries,*Mill Buildings, Harbour Sheds, 


Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Rice 
Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Etc. 

SPECIALITIES: 

Pit Headgear, Pumping Stations, Power Stations 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE % MURRAY, LTD, 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


EEN VICTORIA ST., E.C.4. T : LIVADIA, GLASGOW 
NEON: oe — SEQUENCE. LONDON 


“dme4a 








FOR 
ECONOMY 
OF FUEL 


PRIEST 


FURNACES 













PRIEST FURNACES LTD 
LONGLANDS * MIDDLESBROUGH 
rity 






























Made in ALL METALS, 
Our range of Weaving covers all grades 
from the FINEST WIRE CLOTH 
to the HEAVIEST SCREENING. 
ALD and ARB. approved 


Please write for our Brochure, containing’ 
useful Technical information. 


PHIPP STREET 
LONDON E.C.2 
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SELF-ERECTING 
GANTRY 


I-5 TONS 

























An Addition 
to our existing 
Range of 


First Class 
Lifting 
Equipment 


At last, a Gantry that can be easily erected 
by one or two men in minutes, complete with 
lifting Gear, in absolute safety, from floor level. 





re, \ 




















We are right on our metal when it comes (i a 
to making Pallets of any description, stand- 
ard design or special purpose. We offer 


sas . . . * Height up to 15ft maximum. 

the most competitive service in this field. BELEN & qo = Sadly saattn Tor exper. 
. 

(ENGINEERS) LTD Please send for fully 


SPENCER BRIDGE WORKS descriptive literature 
Metalcraft Products Lid. [iss jontiaMProN Dp 


PNEUTOMATION 


/ power in the right direction 


A push to production with the power of an elephant —that’s 
PNEUTOMATION! Strong, steady power under perfect control, 
in the right place at the right time. The power to do anything 

from bell-ringing to jig-boring—and do it faster, at less cost. 

A wide range of standard equipment makes the system adaptable for 
any layout, any space. Simplicity of design, careful workmanship 
and completely non-corrodible materials cut replacement and 
maintenance costs, ensures that Lang PNEUTOMATION 
is a really long-lasting trouble-free pneumatic power system. 































Pneutomation never forgets to operate 


The ‘ Pneulang’ basic cylinder unit, just one of the 264 cylinders 
available ‘ off-the-shelf’. The range of PREUTOMATION 
equipment also includes many types of manual and automatic 
valves, lubricators, air flow regulators, pipes and fittings, etc. 






PNEUTOMATION 
energy under control 





~LANG PNEUMATIC LTD 


VICTORY worKs BIRMINGHAM ROAD WOLVERHAMPTON Tel 25221:2°3 


Associated with Desoutter Brothers (Holdings) Ltd 
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Strength without muscles! 






for their latest Fork-lift Truck 
Lansing Bagnall chose 


i 


for compactness 

Small size is very important in this application. The 
new GEX 4&1 rectifier stack gives maximum rectified 
power per unit volume. 


Me coe 


NJ 


na 


for lightness 

Germanium Rectifiers are the lightest type of rectifier 
available for most applications. The GEX 541 weighs 
only 10% of the equivalent conventional rectifier. 


am 


. 


for efficiency 

Like all germanium rectifiers in the G.E.C. range, the 
GEX 541 offers low forward resistance and correspond- 
ing increases in efficiency and regulation. 


THE BASIC GEX 6&41 is a germanium 
junction diode. Single units are available for such 
applications as DC blocking and gating. Complete 
rectifier stacks can be supplied, finned or unfinned, 
suitable for currents up to 160 amps. or D.C. output * 
voltage of up to 900 volts. 


eee 


GEX Sat Mt Por 


a 









For Data Sheets 
and further information 
please write to the 

Valve and Electronics Dept. 


THE GENERAL ELECTRIC COMPANY LIMITED 
MAGNET HOUSE - KINGSWAY - LONDON WC2 
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“turn to the Gross-Roll Bearing 


Evolved, perfected and manufactured in Great Britain in collaboration with British 


Timken Limited. 


, 


The Priestman Cross-Roll Bearing consists of 
four separately machined rings. When bolted 
together in pairs the roller paths form a diamond 
pattern race section. 


The Timken tapered rollers, spaced on the pitch 
circle by pressed steel cages, alternately contact 
opposing race surfaces of the outer and inner 
rings. The crossing of the roller axes in com- 
bination with the inclination of the roller paths 
is the feature that enables the Bearing to resist 
loads in all directions. 


Priestman Cross-Roll Bearings are pre-loaded, 
pre-lubricated, and sealed self-locating 
assemblies, requiring no adjustment and little 





maintenance beyond the periodical replenish- 
ment of grease in the labyrinth which 
supplements the special synthetic rubber 
cruciform seal, excluding all foreign matter. 


. 


PRIESTMAN BROTHERS LIMITED, HULL, ENGLAND 


Feb 


13, 


1959 
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But not if you fix a Kolok 
Positive Lock Washer be- 
tween them. Here’s the 
inexpensive solution to 
vibration and slackness 
worries —and there is a 





size for every requirement. 


Keep them 
firmly in place with 


KOLOK 


POSITIVE LOCK WASHERS 





available in all sizes 


A perfect seal in a matter of seconds | POSITIVE LOCK WASHER CO. LTD., 45 Renfrew Street, Glasgow DOUgias 9292 
For temporary pipelines ‘Unicone’ instantaneous | 
joints are recommended. Comprising two parts (_) , 





only. they fasten with a “‘snap’’ ensuring a perfect 


seal in a matter of seconds 
Rubber gasket in position and 
For permanent or semi-permanent pipelines joint ready to pull over. 


*Unicone ’ bolted type joints are usually employed 
and can be assembled far more quickly than any 
flexible joint giving positive anchorage. 


‘UNICONE = 


Pipe ends joined ready for locking 











eee2dine 


Flexible Joints for Pipelines 


leakproof .<afe, reliable 


THE UNICONE CO. LTD. 
RUTHERGLEN, GLASGOW, SCOTLAND 

















YSN 


Extraction Pumps 


The Drysdale “ Pervac’’ Pump has been 
designed for condensate extraction in high 
vacuum condensing plant where stable 
operation and high efficiency are fundamen- 
tal requirements. 








The two stage arrangement is eminently 
suitable for this class of work as the first 
stage impeller is designed for best possible 
vacuum, while the second stage impeller 
deals with external head, and its efficiency 
is unimpaired by consideration of vacuum. 


These pumps are of the Centrifugal Split 
Casing type and are available in a full range 
of sizes and capacities in both vertical 
and horizontal types. 


vielen , ae: ©] DRYSDALE & CO. LTD. 


AVAILABLE ON REQUEST | YOKER, GLASGOW 
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WELDED 


* PRESSURE VESSELS 


in STAINLESS STEEL, MONEL, TITANIUM, 
HEAVY ALUMINIUM AND MILD STEEL 







— 
_- 
~~” 


THE SIGH OF 
COOD WELDING 


Mra ere” 





Welded fabrications and fusion-welded 
pressure vessels to the requirements 
of Lloyds Class 1, A.S.M.E., A.O.T.C. 


codes and similiar specifications. 


We can now offer a production 
potential second to none 

for the fabrication of welded 
pressure vessels of any size 

or intricacy of design. We 
utilise the most advanced 
welding and inspection control 
methods and our experience 


is 100 years young. 


Welded stainless steel mixing still, 
10’-0” diameter, 9°-0° deep. 


J E NKI N of Rotherham 


ROBERT JENKINS & oo. LIMITED, ROTHERHAM 
Telephone : 4201-6 (6 lines) 
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ACHIEVEMENT 


é 














weer ©.A.Y%. 
PISTRISGUITOR Frrre 


FUEL INJECTION 
PUMP rvpe ‘DpPa’ 


The C.A.V. contribution towards the success of the lower-cost modern diesel engine—the ‘DPA’ pump, developed by C.A.V. 
research—has rapidly established itself in a premier position, 150,000 having gone into service in the last two years in all 
parts of the world. Its efficiency has been proved and it is now standard equipment on a number of engines whose names 
are world famous. The ‘DPA’ pump offers many advantages—it is simple, light and compact, ideal for installation where 
space is restricted. It lends itself to the simplest and least expensive form of drive. It is suitable for high speeds, having 
lightweight parts and no highly stressed springs, and needs no special lubrication. Supplied with simple but extremely 
effective mechanical or hydraulic governors, giving close speed regulation. 


The World’s Leading Manufacturers of 


FUEL INJECTION & ELECTRICAL EQUIPMENT 


C.A.V. ACTON - LONDON .- W.3. 





(P 890 








INCHES 


10 18 
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Eight specialist companies make up the nuclear octave. Each sounds exactly 
the right note in terms of its own particular skills and experience. In com- 
bination they form N.P.P.C. which thus has all the resources necessary for 
the construction of complete nuclear power stations throuchout the world. 

At Bradwell, Essex N.P.P.C. are building a new nuelear power station for the 
Central Electricity Generating Board with a guaranteed output of 300 megawatts. 
This great enterprise is a commercial venture aiding Britain’s economy and 
emphasising her world lead in the practical application of atomie power for peace. 


P Pleo A Greater Britain through Nuclear Power 





THE NUCLEAR POWER PLANT COMPANY LIMITED 


Cc. A. PARSONS AND COMPANY LIMITED - A. REYROLLE ANDO COMPANY LIMITED - HEAD WRIGHTSON AND COMPANY LIMITED 





SIR ROBERT MCALPINE AND SONS LIMITED - WHESSOE LIMITED - STRACHAN AND HENSHAW LIMITEO 


ALEX FINDLAY AND COMPANY LIMITED CLARKE CHAPMAN AND COMPANY LIMITED 


BOOTHS HALL - KNUTSFORD - CHESHIRE conte 











&U 


Efficient Bareent of low grade fuel in Shell Boilers 


THE THOMPSON TRIUMPH 
TRAVELLING GRATE eee 
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champeta 


A REVOLUTIONARY WAY OF conveying 


FEEDING, MIXING & PROPORTIONING 


‘OWN 


VIBRATORY 


CONVEYORS 
TOTALLY ENCLOSED AND DUST-FREE 


MINIMUM 
MAINTENANCE 


HANDLING SPEEDS 
UP TO 60-80 FEET 
A MINUTE. 


GRADIENTS UP 
TO 20° 


LOW POWER 
CONSUMPTION 





Owl vibratory conveyors are designed to 
give long trouble-free service with 
minimum maintenance. Lubrication of 
the self-contained vibrator units, the 
only mechanical parts, is required 

only monthly. The conveyors are able 
to handle hot and abrasive materials 
Rubbing action is minimised and wear 
due to abrasion is negligible 

Power consumption is very low 


aati 
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OWL ENGINEERING 


JOHN 


THOMPSON OWL ENGINEERING 


GROUP 


RIUMPH WORKS KI 


SUPPLIES LTD. 


TALL RCAD LEEDS 3 
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e 
Spiral bevel and hypoid gears offer many advantages for right angle drives where high 


efficiency and smooth, silent running are required. 


E.N.V. specialise in the design and manufacture of straight and curved tooth bevel 
gears. They offer collaboration with engineers from the project stage on the design of 
gears and mountings. They have unique facilities for the large-scale manufacture of 
transmissions including final drives, differentials and axles for vehicles and agricultural 
equipment, precision gears for aircraft and gears for industrial applications. 





E.N.V. ENGINEERING COMPANY LIMITED ( LONDON, N.W.1o 
AP 36 
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HORIZONTAL MIXER 


THIS MODERN HORIZONTAL MIXER 
GIVES THE MOST ACCURATE PREMIX 
OF SUPPLEMENTS AND FEED 
STUFFS 

AVAILABLE FROM LABORATORY 
SIZES UP TO 3 TONS 
CAPACITY 























W. 
& SON ARDY TWIN oR MULTIPLE WoRM 
GLOUCESTER BIN DISCHARGER 


; ‘ TAPERED OR VARIABLE PITCH WORMS 
Manufacturers with over 50 Years DRIVEN BY AN ELECTRIC MOTOR 
experience — Offer the latest in TO REGULATE THE FLOW OF MATERIAL 


CRUSHING - GRINDING - MIXING FROM STORAGE BINS. 
4440) eee Adi Ne SIZES TO SUIT ANY LAYOUT. 


ad | AC HIN ERY Phone: Gloucester 2/055 6/7. Cable: BARRON Gloucester. 














gr gine 





qual ity ) 


IN CARBON OR ALLOY STEELS TO B.S. 
SPECIFICATION ... 


. or to customers own specifications. The stringent requirements of 
present day engineering call for homogeneous forgings in carbon and alloy 
steels which conform rigidly to defined standards. 

Mountford forgings are backed by over 80 years’ experience, an important 
factor when you demand absolute reliability. 





hell ha Na ho dik? ven FORGEMASTERS SINCE 1872 


descriptive literature. 


JOHN MOUNTFORD and CO. LTD. 
MANCHESTER, II Telephone: EAST 2006 (three lines) 


Included on Lloyds, Admiralty and Ministry of Supply Inspectoral Lists. 
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ELECTRIC MOTORS 
and GENERATORS 


for all industries and all services 








A 330 b.h.p., 3,300 v., 730 r.p.m. Mather and 
Platt drip proof, double squirrel cage induction 
motor, with air filter, driving a cable belt conveyor 
in a coal mine in Scotland. The motor is of the 
low starting current type arranged for switching 
direct on the line, taking 3-65 times full load 
current, and is directly connected to the gearing 
which drives the cable belt. The small motor in 


the foreground is for driving at slow speed for Math er & | latt 


rope inspection purposes. LIMITED 





PARK WORKS MANCHESTER 10 


Telephone : COL/yhurst 232! 
Telegrams: Mather, Manchester. 








84 THE 


BALING PRESS | 
for SCRAP METAL 








The BEFASH 3 

A small metal Baling Press specially designed for handling 
TIN CANS, DRUMS, STAMPING WASTE, SWARF, 
NON-FERROUS SCRAP, WIRE, etc. Write for Leeflet 1013 


VISIT STAND No. B.86, Factory Equipment Exhibition, Earls Court, April 7—17, 1959 


Note these outstanding features— 
* ALL ELECTRIC OPERATION 
* PUSH BUTTON CONTROL 
* NO FOUNDATIONS | 


(Planters 


THE PLANTERS ENGINEERING CO. LTD. 


14, Craven Road, London, W.2. Tel: AMBassader 3295/6. Cables: Veloces, Padd, London 
Associated with ENTWISLE & GASS LTD. 
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—— For straightening 
TUBE ANN 
witrettutccmtiaeas STRAIGHTENING 

MACHINE | 


at 5 60 ft. 
MULTI - CROSS ROLL 
machines (all rolls driven) are 
the series are capable of dealing with | 


1] / 
per minute! 
unequalled for the highest straighten- TUBE 
tubes from 4,” to 12° dia. 





















Capacity of 
Machine shown : 
Tubes 4” to 14” dia. 
Made in all sizes. 
ilustrated 
literature 
on request. 


Telephone: LYE 2307 and 2308 





ENGINEER 





BRONX ENGINEERING CO. LTD., LYE, WORCESTERSHIRE 
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to 
abrasion 


for 
life 





Continually pumping abrasive 
slurries at the rate of thousands 
of gallons a day! The handling of 
harsh slurriesand powerful waste 
fluids...acids...alkalis...can 
cost a fortune in maintenance. 

Over many years Linatex dia- 





eebuztcacomeloboedes-mer-Auce eo) ueholelcie meets 











complete answer tothis problem. 























In addition, many industries are 
also using Linatex valves, chutes, 
tanks, pipesand other equipment 
where abrasion and corrosion are 
encountered. Our Resident En- 
gineer for your area will gladly 
show how Linatex can help you. 


THE 


INAIE 


ORGANISATION 


A WORLD-WIDE SERVICE TO INDUSTRY aNikiNGn 


WILKINSON RUBBER 
LINATEX LTD 
CAMBERLEY, SURREY 
Telephone: Camberley 1595 





Factories and Distributors 
throughout the World 
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witht a GIBS0" 



























Electric contacts 
control relays 

which stop and start 
motors at pressures 
or temperatures 
which can be 
individually 

and accurately set. 







of Pressure and 
Temperature 


LADDER 


All those out-of-reach jobs come 
safely and easily to hand when a 
Gibson Tower is used. Trailer or 
vehicle-mounted, of simple but 
sturdy aluminium telescopic 
construction — the Gibson Tower 
provides a mobile method of 

























Intrinsically 
safe and flame- 
proof schemes are 








available. working at heights for cleaning, 
Please send for maintenance and pointing etc., 
Catalogue with safety assured. 





Section | D. Detailed information on the range 
of Gibson Towers is contained in 
a leaflet which will be sent on 
request. 













JOHN GIBSON & SON LTD 


Jameson Place « Leith - Edinburgh 6 










Distributors: 
BERESFORD ATKINSON LTD. 
Hough House, Manchester 10. 


MUNICIPAL SUPPLIES LTD. 
2 Robert Street, Adelphi, London. 





BUDENBERG GAUGE CO. LTD. - BROADHEATH, Nr. MANCHESTER. 
London: Regency House, 1-4 Warwick St., W.1. Tel. GERrard 4822-3 
Grams: Pyrometer, Piccy, London. Glasgow: 62 Robertson St., C.2. 













dmBU.40 











ESSENTIAL for all DRAWING OFFICES 
THE RAPIDOGRAPH RANGE 











THE 
RAPIDOGRAPH 
FOUNTAIN - PEN 


The world-famous technical fountain pen that can be used with drawing, waterproof or ordinary 

S>S== ink. Draws an absolutely even line and is available in five grades of line thickness—superfine 
EES to broad. Drafting, mapping, art work, etc., is done faster and better 

RAPIDOGUIDE = with these pens than ever before—and they give free easy flow of ink and 


—$— 









LETTERING STENCILS are non-clogging. (Foreign) 
Specially designed for use with the Rapidograph pens, RAPIDOGRAPH DRAWING INK 
these metal edged Stencils are made in five sizes ; , ; 
to suit each grade of pen. (Foreign) Specially formulated for use with the Rapidograph pen this unique ink 


although quick drying lessens clogging when the pen is not in use—even 
when the cap is left off. Rapidograph ink gives a finish of dull velvet black- 
ness. To obtain the best results this ink should always be used with 

the Rapidograph pens. (Foreign) 


FINE QUALITY PENCILS 


CONTE ‘ALASKA’ PENCILS 


These perfectly made graphite pencils are of exceptional quality with specially graded leads in 
17 degrees in finest Californian cedar wood. These pencils have two novel features. First, that for 






















- ‘ 
7 \OOO_ GY] 
aN SEER ODN RV} 
RUNS F 













PET as << e each of the 17 degrees there is a different colour tip to the pencil, making the degree instantly recognis- 
erases SSS = able. Secondly, the design of the box holding one dozen pencils allows the removal of one pencil 
sw SRL without disturbing others. (Foreign) 


SSS 











| ee wees “ “ — ie 

{f not available from your usual supplier, write direct for address of ALASKA EVERPOINTED CWE 
nearest stockist to :— DROP LEAD DRAWING PENCIL 

HARTLEY REECE 9 co LTO These elegant pencils are made in green plastic with styled clip and lead sharpener 


incorporated in metal. Press top button to hold leads or graphite of varying thickness. 
34/36 CURSITOR STREET . LONDON E.C.4. Refill leads in 14 different degrees for the Everpointed pencil in a green 
’Phone CHAncery 6661 ‘Grams Hartrese, Holb. London. plastic tubes. (Foreign) 
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- SPECIALISED 
FABRICATION 









Widnes Foundry & Engineering Co. Ltd. offer a skilful, comprehensive 
service to industry, both in fabrication and foundry work. Two recent 
examples of fabrication are (top) mild steel casing, consisting of two shells, 
bottom shell 7ft. 5in. dia. by 17ft.; top shell 6ft. 6in. dia. by 17ft. and 
(below) one of three stainless steel road tanks for transporting phosphoric 
acid; each tank has three compartments, and is jacketted with aluminium. 





PHONE:- WIDNES 2251'4 & 2889 - GRAMS:-* FOUNDRY WIDNES' 


APPROVED BY LLOYDS FOR CLASS I! 
WELDING FOR PRESSURE VESSELS. 
| LUGSDALE ROAD - WIDNES - LANCS 


FOUNDRY & ENGINEERING CO. LTD 


ESTABLISHED /84! 
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DISTORTABLE. 
FLEXIBLE. 
FLAME, 

OIL AND 
WEATHER 
RESISTING 


ENGINEER 


Coal — 
Oil-fired ! 


The COLTMAN 
‘ECONOMIC’ Boiler 
construction allows for 
speedy adaptation. 
Possessing greater 
heating surface than 
most boilers, Thermal 
efficiency is increased. 
Oil-burning units can 
be fitted for land and 





87 


Coke — Wood or 


The ‘ECONOMIC’ 
has many important 
and outstanding 
features including — 
Quick Steaming Capa- 
city. No Brickwork 
Setting. Economy of 
Floor Space. Accessi- 
bility giving Ease of 
Maintenance. 














marine — 
oe ae z With Automatic Stoker or Burner fully 
Be complies with the Clean Air Act. 
me. (Feature Illustration.) With ‘NU-WAY’ 
% Fully Automatic Oil Burner. 


(Iinset.) With Ashwell & Nesbit Auto- 
matic Coal Stoker. 













WALTER W. COLTMAN 4 Co. (BOILERS) LTD. 
CENTRAL BOILER WORKS - LOUGHBOROUGH 
Tel; Loughborough 235/ 










Grams: Boilers, Loughborough 











RUBBER- 





NO LOAD, 
PRECISION 






Natural, Synthetic, Sponge FIT, FUEL, 

—still the ONLY VIBRATION, 

answer to a multitude AND HEAT 
RESISTING 


of design and functional 
problems. You should call on our experienced assistance 


The HUNTINGDON RUBBER Co. Lto. 


SPECIALIST RUBBER MANUFACTURERS, 
Phone HUNTINGDON 934 (4 lines) 








torque 





THE CLIP WITH A | 
NEVER-RELAXING GRIP | AQ y 
It’s the exclusive Cheney design and 
patented thrust washer and insert that 
give the Cheney Clip that extra, never 
-relaxing grip. A larger diameter screw 
ensures deeper, more positive thread 
engagement to withstand 25% extra 
and yet the Cheney Clip 
costs no more than any other type. 
Always ask for a Cheney Clip 
and see the difference. 


Trade Enquiries to :- 
FENTER LTD., 184 ASTON ROAD, BIRMINGHAM 6 





















CHEE V own 


frp 
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<Non-Ferrous: : “ue | | 
\\in‘Aluminium, Gun-Metal ETA 














and i Phosphor= Bronze _ a oe 


JOHN HILL & SONS (Ironfounders) LTD 


A member of the Staveley Coal & Iron Co. Ltd Group 
ALBION WORKS, HORSELEY FIELDS, WOLVERHAMPTON. 


Tel: Wolverhampton 23445/6 & 24981. 









LZ 
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@ PATTERN SHOP AND 
MACHINE SHOP 
SERVICE IS ALSO 
AVAILABLE. 





88 THE ENGINEER Feb. 13, 1959 









ad place in the Hall of Fame 


What is special about Harland Ulectriglide submersible pumpsets. 





Pump and motor built under the same roof by men with 





~~ 
over 50 years’ experience on the manufacture of borehole 
pumps and associated electric motors. 
Harland commenced the development of > 
ling 
submersible pumpsets 25 years ago and have & “| 
‘ 
gained wide experience in the balanced design y H 
of the two components ( | 
1 it 
The Harland submersible motor |p i 
is of the all wet type and is PT et nt 
~ ° | ms 
therefore easy to maintain and y)| 
: \ oa 
overhaul as it does not rely on )( 
(} 
spec ial seals between rotating « 
and stationary parts. \/ 
| rs + —, 
j et Ses. 
A special study has been given 7 ~ 


to the design of journal and \y i | - ! " 

thrust bearings which form : ; 
the most important part of any 
machine operating under water. 





Harland offer standard 
Ulectriglide submersible pumpsets 


from 20 to 130 h.p. against short despatches. pe 


An after sales service scheme is designed to give you 


complete satisfaction. 


Ei A Ee. T..A Ni TD 
ulectriglide submersible pumpsets 


THE HARLAND ENGINEERING CO. LTD. 
ALLOA SCOTLAND 





London Office: HARLAND HOUSE 20 PARK STREET LONDON W.1!. Phone: GROsvenor / 221 
Branches; BRISTOL GLASGOW LEEDS TIMPERLEY (CHESHIRE) NEWCASTLE-UPON-TYNE NOTTINGHAM 


WOLVERHAMPTON AND OVERSEA 


MT MTT TTT TT mT es ' MTT Mt 
EL i HLL HH UL | TUE EEE 


AIGDi/tl P.169 4 
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A considerable fund of knowledge and 

experience is accumulating on methods of 

welding titanium and its alloys. Argon arc, 

. spot, flash or pressure welding can all be 
adapted to cater for the chemical and 
metallurgical properties of the metal. 

The necessary exclusion of oxygen or 
nitrogen during fusion welding can be achieved 
either by suitable jigs or by welding inside an 
argon-filled chamber. Resistance welding 
involves heating for a much shorter time and 
inert-gas protection is not normally necessary. 
Pressure welding can be carried out at 
temperatures where contamination is not 
serious, though flash welding benefits from the 
use of an argon shroud. 

I.C.I. Metals Division supplies titanium and 
a range of titanium alloys in all normal wrought 
forms — sheet, strip, bar, rod, tube, wire, plate, billet 
and forging stock. A new material is thus placed at 
the service of the designer and the engineer. 


Now IS THE TIME To Tonk Titanium 






IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1 












T.M.16 
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Don't Lose valuable Production Time 


FOR DRY CONDITIONS Use 


THE NEW CORROSION RESISTING CEMENT 


FOR WET ConoeTions Saves Time - ime - Saves Money 














AFTER 4 * SA 
FEMPERATURE 15° to 20 When repairs are necessary this new cement can 
save considerable production time. 
* It has extremely wide chemical resistance and can 
be put into use at times shown when applied 
FOR ANY CONDITIONS at the atmospheric temperatures quoted 
EMPE wr WRITE FOR FULL DETAILS 
MANUFACTURED AND SUPPLIED EXCLUSIVELY IN GREAT BRITAIN BY— 
* WORLD PATENTS OWNED BY FARBWERKE HOECHST. A.G 
HEAD OFFICE: EAGLE WORKS - WEDNESBURY - STAFFS E . =. 
TELEPHONE WED 182i 9 LINES PROD OR) TE 
LONDON OFF: ARTILLERY HOUSE - ARTILLERY ROW - LONDON S.W.1. 
TELEPHONE ABBEY 760! 5 LINES 






























MORE AND MORE PLANT 
for fume and dust extraction, 
cooling, drying and other 
applications is being installed 
incorporating all types of 
‘Tornado’ fan engineering 
equipment. The success with 
which such plants are operat- 
ing throughout a wide range 
of industry results from the 
combination of our own ex- 
tensive experience and the 
close collaboration of leading 
contracting and consulting 


engineers. 
When faced with any industrial problem e _ : 
of movement or treatment of air or gases, SE REy 











specify ‘ Tornado’ equipment by 


KEITH BLACKMAN LTD : : ; 4 DUST EXTRACTION 


MILL MEAD ROAD .-LONDON .- NI?7 : Swing grinder dust exhaust plant with textile 
ee filters, equipped by Keith Blackman. 


Photographs by courtesy of Shepcote Lane 
Rolling Mills Ltd., Sheffield. 





Branch Offices : Birmingham - Bristol - Glasgow - Leeds 
Leicester - Manchester - Newcast/e-upon-Tyne. 
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You may know some of the men who sell WHARTON 
cranes. But you won’t know the men who actually 
build them. And that’s a pity. 

We know them. We know the excellence of their 
work, the skill and experience which they use to 
such good—and lasting —effect. 

Eric Ward, for instance. He began learning about 
WHARTON cranes when he joined our machine 
shop 39 years ago, to be followed 25 years later by 
his son Donald. 

‘It’s the sort of place,’” says Eric, ‘‘ where you can 
put your heart into the job and know that people 
appreciate your work. And there’s always plenty of 
it. I’ve been on overtime since 1927.” 

It’s natural that the Wards and others like them are 


busy. Because people DO appreciate cranes built 
by such craftsmen .. . WHARTON cranes. 
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‘Doc’umentary evidence 


‘Doc’, the personification of all our scientific brains, has at his 
disposal a library in which are filed nearly 20,000 references 
to previous experiments and their results in all fields of rubber 


technology. 





If he cannot there trace a ready-made answer to your problem, 





he is additionally blessed with scientific and technical resources 


plus experience which will rapidly provide a bespoke result. 


JOHN,BULL 


FG Rubber 
KH 


Solves your problems 








JOHN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER ¢ TELEPHONE 36531 











RRANTI TRANSFORMERS 
a ROLLS-ROYCE, DERBY 


FT219/2 
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THIS INFORMATIVE 
| WALLCHART 


FREE! 


TO TECHNICAL COLLEGES AND 
ed ee ee a 


out and line 
and drilling 


‘acing, 
ports, surfa 
rating sn operations 


j , 
milling, turning 


A GRAPHIC TEACHING AID 


Designed to assist verbal instruction, this chart dia- 





* grammatically shows the working mechanism of asmall boring 
The chart is issued as a contri- machine and photographically illustrates snout and line 
bution to technical education from boring, surfacing, milling, turning and drilling operations. 
H. W. Kearns and Co. Limited, A really useful aid, the chart is printed in three colours 
manufacturers of Horizontal Boring with a protective finish, measures 30” x 20” and has no 
Machines featuring specially de- advertising matter. 
. veloped methods of co-ordinate | A copy will be sent FREE on receipt of 2/6 to cover 
setting. postage and wrapping. Also available in French and German. 


H. W. KEARNS & CO. LIMITED BROADHEATH near MANCHESTER 





KSTG 
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ALL-METAL 
STILLAGE 
PLATFORMS 




















Produced to 
specification 
to suit 
individual 
requirements 




















TYPE O1 



































Made from mild steel plate, corrugated for maximum strength, 
these stillage platforms need no maintenance, are virtually inde- 
structible and consequently are a most economical proposition. 
The body is of one-piece construction, eliminating the use of 
angle irons, bolts and nuts. 





There are no projections to get in the way and nothing to 
TYPE OPT work loose. 


Where a flat top surface is required, the platforms can be 
supplied fitted with plain M.S. or aluminium covers as Type 
OPT illustrated on left. They are also available with skids to 
permit sliding over floors (Type OSK), or with ends cut away 
for slinging (Type OCE). 





FINISHES : Galvanized or painted or self-colour. 














QUOTATIONS AGAINST SPECIFICATION : Please state pattern, load to 
TYPE OSK be carried, type of truck, height and width inside corrugations 


and length. 








Ask for List No. F930 or send details of requirements. 












































TYPE OCE 














G. A. HARVEY & CO. (LONDON) LTD WOOLWICH ROAD , LONDON . yy 
Telegrams: ‘‘Cheaper, London, S.E.7"’ 





Telephone: GREenwich 3232 (22 /ines) 
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KONTITE 


The World’s Finest 
Pipe Fittings 


@ All Kontite Castings are made in corrosion 
resisting gunmetal. 


The Kontite range of fittings is the largest in the trade. 


Our delivery service is second to none and all items can be 
delivered within a matter of days. 


@ Kontite Compression Fittings are made for all sizes of pipe 
up to 6” bore. 


Free comprehensive catalogue will be supplied on request. 






KAY & COMPANY (Engineers) LTD. 


ENGINEERS BRASSFOUNDERS & ALLOYERS 


Bolton Brass Works, Blackhorse Street, Bolton, Lancs. 
Phone: 304! Grams: ‘‘Kontite’’ Bolton Telex No. 63-186 








HOWEVER SPECIAL YOUR REQUIREMENTS MAY BE WE CAN SUPPLY FITTINGS FOR YOUR PURPOSE 











“Whoever thought of getting a 
PARKER ‘ MINI-GIANT’ 
deserves the maintenance medal ! 









As a mixer it’s unique-—simple to use, easily handled by 








one man, small enough to go through a 2’ 6” doorway, and keeps 

us supplied with all the concrete, mortar or plaster 

we need. Inside or out, machine beds or 

machine shop floors, car parks or paths, and 
plastering, too—we're right on schedule 
with the *‘Mini-Giant.’ As a time and 
labour saver it Cuts costs on every job.” 


Real value for money at £86, the Parker ‘ Mini-Giant’ has 
balanced steel drum, is of all-steel construction with roller 
bearings throughout ; easy tilting control, fully protected 
drive and engine. Side discharge model will pass through a 
2’ 6" doorway. Standard side or end discharge model with 
cushioned rubber tyres and | h.p. petrol engine or electric 
motor. Full after-sales service from depots over the country. 
Why not write for details NOW. Advantageous H.P. Terms 
if desired—£18 down and !2 monthly payments of £6 Is. 8d. 





PARKER Be). 1i 


HALF-BAG HER RAe Tlie ghia: 











FREDERICK PARKER LIMITED 


VIADUCT WORKS - LEICESTER - Phones: Leicester 62531 (7 lines) 


London: Stafford House, Norfolk Street, W.C.2. 
Depots at London, Cardiff, Sedgiey (Staffs.) and Leeds 
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LIFTING SUSPENSION 
a MAGNETS 


MAGNETS 
CHUTES CLUTCHES 
CONVEYOR HEADS MAGNETIC PULLEYS 
DRUMS 


SWEEPERS 
OVERBAND SEPARATORS PERMANENT MAGNETS 


ELECTROMAGNETS L'?. 


TELEPHONE H i TELEGRAMS 
CELERONE, Boxmag Works, Bond St., Birmingham, 19. . ray 











Tie Rods 


TELCO LTD., 3 Newman Street, London, W.1 MUSeum 5701/4 


Seals - Mlthvoads 








Hold it 


if you bed 
them down with 
ADHAESIUM IMPREGNATED FELT 
The NEW Fixative which holds 
ANY MACHINE on ANY FLOOR 
As firm as a rock ! 
@ Whatever you fix with ADHAESIUM stays 
fixed for as long as you wish—yet you can 
remove it in a few minutes with hot water. 
“ ADHAESIUM FIXED ’’ MEANS NO TROUBLE! 


NO DAMAGE TO FLOORS—NO BOLTING—NO 
GROUTING—LESS VIBRATION—LESS NOISE—and 
GREATLY REDUCED LABOUR COSTS 
in face—SIMPLICITY ITSELF! 





IMPREGNATED 
Factory 


and Workshop. 
46/8 nett per tin 
containing 72 in. by 4in. 





Proof Against — 
Acid, Oil, Petrol, Vermin and Fire > 
MANUFACTURED BY 


H. BROW N 


15 LOWER QUEEN ST., SUTTON COLDFIELD, WARWICKS. SUTton Coldfield 4464 














HADRIAN'S 





ate gt 


Wonders of the World 


ADRIAN, Roman Emperor, built this mauso- 

leum for himself and his successors over 
1800 ene: ws Originally it was encrusted 
with magnificent marble and the circular wall 
was crowned by a cone of earth planted with 
trees. Hadrian also built the bridge which 
gives access to the tomb. The mausoleum 
eventually became the medieval citadel of 
Rome and is now known as the Castle of 
San Angelo. 
The Wonders of the Modern World will be 
chronicled by posterity and will reveal the 
indispensable contribution of steel tubes to 
these achievements 


£8 8) :) 2 E WORKS I'» e 


For Steel Tubes and Stee! Tube Fabrication 


HEAD OPFICE: GREAT BRIDGE - TIPTON - STAPPORDSHIRB 
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eting in Touch wily 
ASSOCIATED LEAD 


usually leads to better things 







No matter how you do it, no matter what your 
particular industrial need is, getting in touch with 


Associated Lead is bound to lead to better things—better 





products, better processes—for you and your industry. 


Associated Lead Manufacturers Limited is a single 





company specialising in the manufacture and supply of 2 Qe 
J 
lead in all its many forms; alloys; pure metals; Z RUs 


special chemicals and pigments. 





, $3 


ASSOCIATED LEAD MANUFACTURERS LIMITED citminis oust, 14 GRESHAM SrRIFI, LONDON, £.C.2 caveesares \ 


£ 
CRESCENT HOUSE, NEWCASTLE. LEAD WORKS LANE, CHESTER. m | 


Export enquiries to: Associated Lead Manufacturers Export Co. Lid., Clements House, 14 Gresham Street, London, E.C.2 


9? 
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This 


pump Is 


priceless 


Rhythmic, purposeful action . . . pumping to maintain a vital flow. That is the story of the human 
heart, told simply. We at Measurement take this opportunity of linking it with the story of the 
pump in Industry. Go to the heart of any industrial liquid process, and you will agree that a good 
reliable pump makes all the difference between long-term success or failure. 

Where the requirement is for a pump to handle lubricating and non-abrasive liquids, there is a 


ROTOPLUNGE pump to suit whether the need is for constant or variable output. 


ROTOPLUNGE PUMPS FOR INDUSTRIAL LIQUID PROCESS 


plunger-type pumps . . . gear pumps . . . automatically reversible 


pumps .... variable capacity pumps. 


The variable capacity pump illustrated is 
of the rotating valveless type, which may 
be varied from maximum to zero whilst 
running. It is suitable for most 
non-corrosive, non-abrasive liquids of 
practically any viscosity and temperatures 
up to 200°F. This type is available in 
capacities from 70 g.p.h. to 1,000 g.p.h. 


Made by MEASUREMENT Ltd. 


TAMESIDE WORKS, DOBCROSS NEAR OLDHAM 
ALSO MANUFACTURERS OF LIQUID METERS AND CONTROL APPARATUS 
Tel: Delph 424 (5 lines Telegrams : Supermeter, Dobcross 


EXPORT ENQUIRIES TO :—Parkinson Cowan Group Exports Ltd., Terminal House, 


Grosvenor Gardens, London, S.W.1. 
Tel : SLOANE O}11/4 Cables : DISC, London 


A Parkinson Cowan Company 


13, 


1959 
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goes to sea 


The last car rolls aboard .. . down come the huge shutters, 


and another trip begins for the “ Princess of Vancouver.” 








Brady Steel Rolling Doors are suitable for any size or kind of opening. 
They are designed for strength and trouble-free operation 
which guarantee a hundred per cent performance even in the most rigorous 
conditions and justify absolute confidence in their security. 

Hand or power operated, they are available singly or in series. 


Send for illustrated leaflet 535. 


G. Brady & Company Limited, Manchester 4. Telephone COLlyhurst 2797/8/9. 





BRADY FOR EVERY OPENING: BRADY ROLLING DOORS IN STEEL, WOOD ANI 
, LONDON, BIRMINGHAM, GLASGOW 


ALUMINIUM . SLIDING SHUTTER DOORS . GRILLES - _ 
MONTREAL, PORT CREDIT, HONG KONG. 
IN STEEL, ALUMINIUM OR NYLON . UP AND OVER DOORS , FIREPROOF 
DOORS . COLLAPSIBLE GATES . SLIDING DOOR GEAR 











Under pressure, we'll admit... 


... there’s quite a lot we know about the behaviour _ bellows their characteristic flexibility under pressure. 
of pipes. Teddington Bellows Expansion Joints are 

designed and engineered to take up and absorb Nuclear, chemical, marine and gas engineers 
expansion, contraction and lateral movement of acknowledge their efficiency and superiority over 


piping in a wide variety of industries. 


After Teddington Bellows have been butt-welded 
from highly finished cold rolled stainless steel 


many older forms of expansion joints. 


Wherever pipe-work is subjected to vibration or 
movement in any direction, a Teddington Bellows 


sheets, convolutions are introduced to give the with a suitable end-fitting will solve the problem. 


LET OUR ENGINEERS ADVISE ON YOUR EXPANSION PROBLEMS. 
Send for our brochure No. A24 


TEDDINGTON BELLOWS 
TEDDINGTON AIRCRAFT CONTROLS LTD. : INDUSTRIAL BELLOWS DIVISION, AMMANFORD, 


EXPANSION JOINTS CARMARTHENSHIRE. Tel : Ammanford 2255 





Teddington Bellows are pro- 
duced in technical collabora- 
tion with the Solar Aircraft 
Co. U.S.A. 
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Armstrong Siddeley 
provide a comprehensive 
range of high precision 
recirculating ball and lead 
screws and splines for 
universal applications. 


ae 
= 
a 
tl 
- 
* 
- 
iad 
- 











HIGH EFFICIENCY 


BACK-LASH ELIMINATION 


LONG LIFE 


LOW MAINTENANCE FACTOR 


Up to 80",, reduction in power can be achieved for actuation 
compared with conventional methods. 

Ability to run at high temperatures with and without 
lubrication. 

Over 2,700 applications already established in all fields of 
engineering. 

Complete technical and manufacturing co-operation with 
Beaver Precision Products Inc., Detroit. 


ARMSTRONG SIDDELEY MOTORS 
COVENTRY - ENGLAND 


MEMBER OF THE HAWKER SIDDELEY GROUP 
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Pusher Tug GONGOLA and train of 8 barges 


Constructed by YARROW to the order of the United Africa Company 
for services on the Niger and Benue Rivers, West Africa. 


Loaded displacement 4,650 tons. Overall length 630 feet. 


YARROW & COMPANY LIMITED: SCOTSTOUN: GLASGOW W4 YA R R OW. 


Here’s an entirely new conception of piping 
—a comprehensive range of standard units, in 
four bore sizes (3’, 4°, 6 and 8”) plus reducers 
that can be assembled, dismantled and re- 
assembled time and time again by compara- 
tively unskilled labour. Swept bends and 

a unigue system of gasket jointing eliminate 
all bacteria harbouring crevices and ensure an 
uninterrupted flow, free from blockages of any 
kind. Standard straights, bends, tees and 
reducers permit a wide variety of applications, 
while further units can always be purchased 
for expansion or variation. 


LET 


WELTEXA 


SHAPE YOUR FUTURE 


Interested ? Then send 
for our technical hook- 


STANDARD UNIT LIGHT-WALL bine WELTEXA 
STAINLESS STEEL PIPING 


WELDING TECHNICAL SERVICES LTD. (DEPT. D), HURST MILL, KINGS NORTON, BIRMINGHAM 30 
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ALBION 


Ratchet and 
Revolution Counters 


PATENTED 
DESIGN 














Clutches and Power Take-Offs 
Single and three-stage Hydraulic 
Torque Converters. 

Marine Reverse and Reduction 
Gears, Fluid Couplings. 


fd Let us solve 

your counting 

& measuring problems 

There is an ‘ALBION’ ratchet or revolution 

counter for every application. Fit your machines 

with these efficient counting instruments which 
| will show your output at a glance 


INSTRUMENT DIVISION 
BRITISH TWIN DISC LTD | B.& F. CARTER&CO.LTD. 
PRIORY ROAD, STROOD, f 


ROCHESTER, KENT BOLTON 3, ENGLAND 


| Phone: BOLTON 4344 (3 lines) 
oo Grams: BRAIDERS BOLTON 


Sa Hes taken care of Lomovwu - 
/ 


Telephone : 














A 


} 
j 


are 


As a doctor he is constantly reminded of the risks we all take in life. 
That is why he has just fixed up a policy with Confederation Life. Com- 
bining Life, Accident and Disability cover, this unique plan provides 
protection for his young wife and the son for whom they have such 
ambitious plans. May we send you details of the benefits, safeguards and 
costs of Confederation Life policies for the young professional man? 
After all, accidents wi// happen 


ration Li fe 


J. H. B. Clover, Manager of U.K. Branches, 
CONFEDERATION LIFE ASSOCIATION, 18 Park Lane. London. W.1 


Please send, without obligation, details of your 
Combined LIFE-ACCIDENT-DISABILITY Plan 


Write now to 


a @ & « 


C onfede 


(incorporated in C anada 
in 1871 as a Limited 
Liahility Company.) 


issets over 
£137.000.000 


NAME 
ADDRESS 
2 Date of Birth 


Are these hands helping you 
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MARCONI 


VALVE 
VOLTMETERS 


for use in laboratories, 
production lines and 
teaching establishments 


Marconi Instruments, internationally 
renowned in the field of electronic 
measurement, present two of the latest 
models in their range of voltmeters 


Ir 


TYPE TF 1300 


TF 1300—accurate, reliable, low-priced—has five a.c. 
measurement ranges, five d.c. ranges, and two ohms 
ranges. Zero stability is of a high order, and both a.c. 
and d.c. inputs are isolated from the chassis. A 
skilful combination of performance and economy, the 
TF 1300 offers the highest value of any voltmeter in 
its class today. 


MEASURES A.C.: 
50 mV to 100 V 
20 c/s 10 300 Mc/s 
MEASURES D.C.: 
100 mV to 300 V 
MEASURES OHMS: 
502 to sMQ 


TYPE TF 1041B 


MEASURES A.C.: 25 mV to 300V, 20 c/s to 1500 Mc/s 
MEASURES D.C.: 10 mV to 1000 V 

MEASURES OHMS: 0.02 Q to 500 MQ 

Exceptional performance and versatility make 
the TF 1041B a leader among top-grade pre- 
cision valve voltmeters. For a.c. measurement 
its input capacitance is only 1.§ wuF and input 
resistance is 0.5 MQ at 10 Mc/s. For d.c. 
neasurement the meter can be switched to give 
forward deflection for positive or negative volt- 
ages, or to allow centre-zero measurements. 
Optional accessories include multipliers for up 


| to 20 kV d.c. and 2 kV a.c., a T-connector for 


lest and experimental work in P.J. laboratories, carried out in the 
hands of qualified paint chemists. is the basis of the expert Technical 
Advisory Service which is offered to all industrial paint users. The 
services of these skilled hands are directly 


contact with your P.J. technical representative. 


available through personal 


You can rely on 


PINCHIN JOHNSON 
for Paint and Service 


PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 
Telephone: TRAfalgar 5600 


4TON BRISTOL 
TYNE SOUTHAMPTON 


BRIC 


E-ON 


BIRMINGHAM 8 TLE 
MANCHESTER NEWCASTIL 


BELFAST 
LEEDS 





voltage measurements on coaxial lines, and a 
wide-band coaxial dummy load. Send for leaflets 
AJ1..6. 


ELECTRONIC MEASURING 
EQUIPMENT, pH and MOISTURE 
METERS, INDUSTRIAL X-RAY 
APPARATUS, NUCLEAR POWER 
INSTRUMENTATION 


RCONI 
MARUMENTS 








| Piease address enquiries to MARCONI INSTRUMENTS LTD. at your nearest office: 


London and the South: Marconi House, Strand, London, W.C.2. Telephone: COVent Garden 1234 
Midlands: Marconi House, 24 The Parade, Leamington Spa. Telephone: 1408 
North: 23/25 Station Square, Harrogate. Telephone: 67455 


Export Department: Marconi Instruments Ltd., St. Albans, Herts Telephone: St. Albans 56161 
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IS CORROSION COSTING YOU MONEY? 


WHEREVER corrosion attacks plant or buildings it also attacks your pocket. It can be 





the cause of constant repair, mounting costs, interruption of production while repairs are being effected. 

So wherever processing involves chemicals of a corrosive nature get SEMTEX, the anti-corrosion specialists, 
to proof factory floors, storage bays, machine beds and, where necessary, walls against corrosion. SEMTEX have 
specialised in this work for many years and can give the best possible advice on the subject 


‘ before suggesting the type of anti-corrosion treatment your plant needs. Consult nition 
is Tree DOOK wi 


give you full details 
of the SEMTEX Anti- 
corrosion Service — 
write for it today! 


Sem €@ xX ixousteiat oivision oa 


v 


Specialists in anti-corrosion treatments and industrial flooring SEMTEX LTD 





SEMTEX LIMITED, INDUSTRIAL DIVISION, DEPT. E10. 50 BLACKFRIARS ROAD, SALFORD 3, LANCASHIRE. TEL: DEANSGATE 2128 


ese 1/28 
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Welded 
PRESSURE & 
VACUUM VESSELS 


in Stainless Steel, Mild Steel, 
Aluminium, Titanium 


BUTTERFIELD craftsmen carry out welding 
with the latest and most up-to-date equipment, 
and at all stages of fabrication it is supervised 
by experts to any of the recognised codes. 
This includes the highest specification demanded 
by Nuclear Energy Establishments. 


@ iilustrated: 2 tons capacity Liquid Oxygen 
Storage Tank, Inner vessel 4” x 4” thick 18 8Ti 
Stainless Steel ; jacket 3” x 4” thick mild steel. 
Jacket space filled with Expanded Perlite Inner 
vessel tested 100 p.s.i. Jacket tested 30 p.s.i. 
for ‘01 mm. Hg. working vacuum. The illustra- 
tion shows the vessels set up for vacuum tests 
for Air Products Limited for the Admiralty. 





g W. P. BUTTERFIELD LTD. P.O. Box 38 Shipley, Yorks 
; Ap . Telephone: 52244 (8 lines) 
SS > y BRANCHES: London Tel. HOLborn 2455 (4 lines) 
@ : = AS " Birmingham Tel. EAS 087! and EAS 2241 
i ul tte rfi e i ad Ss :. oe A , : Bristol Tel. 27905 Liverpool Tel. CENtra!l 0829 
SREB 3 Manchester Tel. BLAckfriars 9417 


Newcastle-on-Tyne Tel. 23823 Glasgow Tel. CENtral 7696 
Belfast N.1 Tel. 57343 Dublin Tel. 73475 and 79745 











- - - for those demanding 
the BEST in machine control 


Warner Electric Brakes and Clutches 
are stepping up production, shrinking 
costs, reducing operator fatigue and 
saving time. 

They give lightning-fast, yet smooth 
cushioned stops and starts; cycle, 
reverse and index at the touch of a 
button and are remarkably simple and 
foolproof in use. Operation is positive 
and easily controlled to produce the 
exact torque required. 


Fully automatic re-winding machine showing a Warner 825 Clutch 
Coupling incorporated in the main drive. 


Warner units occupy the minimum of 
The General Engineering Company (Radcliffe) Ltd., Radcliffe 


shaft length, can be fitted to existing 
machines and enable new machines to 
be built smaller, faster and easier to 
operate. Automatic take-up for wear 
completely eliminates the need for 
adjustment. 


Our application Engineering Division is ready to advise at the 
design stage of new developments or on the conversion of existing 
machinery. Take action NOW. 


Warner Electric Brakes & Clutches are manufactured in Great Britain under licence by :-— 


“TST (0]0)M ST. HELEN’S AUCKLAND Co. DURHAM. 


Phone: West Auckland 551'5 Grams: Solenoid, West Auckland A Warner 1000 Clutch in the main drive of this heavy matting loom 
provides pre-positioned stopping and rapid startin with safet f 
Birmingham Office: Newhall Street, Birmingham 3 hitherto unknown for this class of loom : oiiice 
Phone: Central 3901 Wilson & Longbottom Ltd. of Barnsley 


For simplicity’s sake fit WARNER ELECTRIC BRAKES & CLUTCHES 
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ENGINEERING 
marine, welding 


& nuclear energy 


EXHIBITION 


The largest event of its kind in the 





A Popular Change of Dare 


world 


If you are an Engineer - of whatever kind - this is YOUR Exhibition. 
In Olympia on a floor space of over a quarter of a million square feet, 
over 500 of the world’s leading manufacturers will show their most 
up-to-date equipment for your benefit. This Exhibition has been inter- 
nationally famous for over 50 years. It occurs only once every two 
years. Previously it has been held in September, but in 1959 for the first 
time it has been possible to meet the popular demand for the Exhibition 
to be staged in the Spring of the year 


OLYMPIA - LONDON 
APRIL 16th - 30th, 1959 


Opening hours: April 27th, 28th, 29th 
ALL OTHER DAYS—10 a.m. to 6 p.m. CLOSED SUNDAYS 


10 a.m. to 8 p.m. 


ORGANISED BY F. W. BRIDGES & SONS LTD 
Grand Buildings, Trafalgar Square, London, W.C.2 
Tel: Whitehall 0568, 5 lines 
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ACCURATE 
RECORDING INSTRUMENT 
CO. 

vapour 
pressure 
thermometers 







AVENUE 
NFORMATION 


WITH PLEASURE RTON, $.W.19 Liberty 5661/2/3 


manufactured under ideal 
conditions backed by 
years of experience 


and know-how 


ACCURATE INSTRUMENTS 


PRESSURE GAUGES THERMOSTATS 


INDICATING AND INDICATING AND 
RECORDING NON INDICATING 
VACUUM GavVGES 
CONTROLLERS 


TEMPERATURE 


TEMPER ATUNE 
IRISH SUBSIDIARY 
ARIC (IRELAND) LTO 
6 MONTAGUE ST.. DUBLIN 


CIAL THERMOMETERS 
REecorvErs PRESSURE: CONTENTS 
CONTROLLERS Lever 











CONTRACTORS—DAVIDSUN & CU LIU—BELFAST 


Flee Fbaltwork 
& Sipuling Dloudurg 


SUPPLIED 
AND 
ERECTED BY 


J. GARDNER & CO LTD 





KENT HOUSE LANE BECKENHAM KENT 


Telephone: SYDENHAM 6080 (7 lines) 


Established over 80 years Telegrams: ‘sHeetmerat’ Beckenham, Kent 








106 THE ENGINEER Feb. 13, 1959 






It’s only a luggage rack. Not the sort 





of thing you normally think about. Yet, like so many 









familiar objects which are made, fitted and then forgotten, 
it depends on Birmal castings. Dependable Birmal! 
For over 50 years we've been casting products that rarely catch 
the public eye. The die cast brackets on the rack 
are but one example of our special skills. They provide a 


4 
> 
> E : 
> perfect illustration of how quality comes 
_ 
. to be accepted... of why Birmal castings 
_- 
“= 


me stand out above all others. 


ba 











The Birmal foundries produce sand 

and gravity die castings in aluminium 
and magnesium alloys, and pressure die 
castings in aluminium, magnesium 

and zinc alloys for use in practically 
every industry. 


BIRMID WORKS SMETHWICK 40 STAFFS 
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INDUSTRIAL & TRACTION GEARS 


EPICYCLIC TYPE 
REDUCTION GEARS 


Ratios 3: 1, to 1200: 1, 
Maximum Efficiency—mini- 
mum space: Horizontal or 
Vertical Mounting. 

The most efficient method of 
obtaining a low speed drive, 
using a high speed motor, 
utilizing a minimum of space. 
We can offer single or 
multiple stage reductions 
from 3 to 1, up to 1200 tol, 
for horizontal or vertical 
mounting. 






lilustrated—MOTORIZED MULTIPLE STAGE UNIT— 
Ratio 1100/1, 60,000 ins. lbs. torque output. 


BOSTOCE & BRAMLEY LTD. 


SPECIALISTS IN POWER TRANSMISSION 
ODONTIC WORKS PHONE : STALYBRIDGE 3232-3 STALYBRIDGE 21/6463) 


4 MILLION GALLONS FROM 


per THREE 30° DIAMETER 
OVERFLOWING 
BOREHOLES 











For almost a century 
we have been construct- 
ing wells, and time has 
proved that they were 
well done. 


It has always been our 
policy to give attention 
to detail and to visualise 
the end, with the inter- 
mediate snags, in order 
to bring the job to a 
successful conclusion. 

Our knowledge of 
Water Engineering is old 
in years, but our outlook 
and approach are as new 
as tomorrow. 

Let us tackle your 
Well job now and give 
you a well done job. 


ISLER & CO. LTD., BEAR LANE, SOUTHWARK ST., LONDON, S.E.! 
Telephone : WATerloo 7044 


Branches : 93/4 BROAD STREET, BIRMINGHAM 15 Telephone: Midiand 1762 


A RT a S IA N W a i S BARDON CHAMBERS, KING ST., LEEDS | Telephone: Leeds 23550 

















AGENCIES - DIRECTORS - 
PATENTS - BUSINESS OPPORTUNITIES 
BUSINESSES and PREMISES - TENDERS 


Inch Rate. 


Run-On and Semi-Displayed Styles. 


Use of Box Number. 
Copy Dates. 


PARTNERSHIPS - 
* MISCELLANEOUS - PUBLIC APPOINTMENTS 


Lineage Rate. 4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 
There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g. ¢-page £25 10s. 4-page £48. 


Series Discounts. 


Friday for publication on following Friday. 








































































PUBLIC APPOINTMENTS 





BROOKLANDS COUNTY TECHNICAL 
COLLEGE 
HEATH ROAD, WEYBRIDGE 


APPOINTMENTS 


Applications are invited for the following posts 
LECTURER IN TECHNICAL MATHEMA- 
TICS WITH ADMINISTRATIVE DUTIES 
Applicants should possess Degree or high academic 
qualifications with teaching experience and 
preferably an industrial background with adminis- 
trative bias. Candidates are required to teach 
Technical Mathematics to Ordinary and Higher 
National Certificate Engineering students. 
ASSISTANT, GRADE B, IN MECHANICAL 
ENGINEERING to teach up to H.N.C. standard 
ASSISTANT, GRADE B, IN ELECTRICAL 
ENGINEERING to teach Electrical Engineering 
subjects to O.N.C. standard initially and to assist 
with C. and G. courses. Applicants should possess 
Degree in Electrical Engineering or the equivalent, 
experience in teaching Electronics or the Aircraft 
industry additional recommendations 
ASSISTANT, GRADE A, IN SHEET METAL 
WORK to assist with C. and G. courses. A 
suitably qualified candidate may be considered for 
a Grade B appointment : 
Salary in accordance with the Burnham Technical 
Report 1956. Duties for all posts will be divided 
between day and evening classes. 

Forms of application may be obtained from the 
Principal, to whom they should be returned as soon as 
possible E9870 
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MONMOUTHSHIRE EDUCATION 
COMMITTEE 


THE TECHNICAL COLLEGE OF 
MONMOUTHSHIRE, CRUMLIN 


Principal Dr. T. V. STARKEY, F.Inst.P 


ASSISTANT LECTURER, GRADE B 


An ASSISTANT LECTURER, Grade B, is 
required to cormmence duties as soon as possible 
after the Ist of May, 1959. Candidates must possess 
either a Higher National Certificate in Mechanical 
Engineering (preferably together with a Full Techno- 
logical Certificate in Machine Shop Engineering) or 
a Higher National Certificate in Production Engineer 
ing, and have had good workshop experience. 
Forms of application, together with further 
particulars, can be obtained from the undersigned 
to whom completed forms must be returned by the 
28th of February, 1959 
’ T. M. MORGAN, 
z Director of Education 
County Hall 


Newport, Mon E9873 





UNIVERSITY OF DUBLIN 


TRINITY COLLEGE 





LECTURER IN 
MECHANICAL ENGINEERING 






Applications are invited for appointment 4s 
LECTURER IN MECHANICAL ENGINEERING 
to take up duty on September 21, 1959. The salary 
will be in the range £700 to £1100 per annum, with 
membership of a non-contributory superannuation 
and life assurance scheme 

Further particulars may be 
Registrar, Trinity College, who 
tions (three copies) until March 


LOUGHBOROUGH COLLEGE OF 
TECHNOLOGY 

SENIOR LECTURER IN| MECHANICAL 
ENGINEERING 









obtained from the 
will accept applica- 
28, 1959. E9858 
















Applicants should possess good academic qualih 
cations and have had experience in Se se pe a 
ably involving pneumatic or hydraulic 
gg = yee fiat? 10s. by £52 10s. to £1627 10s., 
with superannuation 
Application forms and further particulars trog the 
Registrar, quoting ref. 1/C E9865 
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SITUATIONS VACANT - EDUCATIONAL 


Minimum 16/-. 


12 lines to 1 inch. 


Full page £90. 


For advertisements 1 inch and upwards 
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CLASSIFIED ADVERTISEMENTS 


Lineage Rate. 
Inch Rate. 


6 insertions 5%. 13 insertions 10%. 


Urgent advertisements may be telephoned to CENtral 6565 


3/6 per line of approximately 6 words. 
42/- per single column inch and pro rata. 
There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g. }-page £22. 4-page £41 10s. Full page £78. 


Feb. 13, 1959 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Minimum 14/-. 


12 lines to 1 inch. 


26 insertions 15%. 


Both these styles are available for single column width advertisements of any depth up to 12 inches. 

Displayed and Iliustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches) 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 

2/- which includes forwarding of replies. 

**Run-on "' and ‘‘ Semi-displayed '’ advertisements by noon Tuesday for publication on Friday same week. 

All advertisements three days earlier if proofs are required. 

Advertisements for publication should be addressed to:—Classified Advertisement Dept., ‘‘ The Engineer ’’, 28 Essex Street, Strand, London, W.C.2. 


‘* Displayed "’ and *' Illustrated '’ advertisements by noon 








PUBLIC APPOINTMENTS 





SURREY EDUCATION COMMITTEE NOTTINGHAMSHIRE EDUCATION 


COMMITTEE 
MANSFIELD TECHNICAL COLLEGE 


ASSISTANTS— 
ENGINEERING DEPARTMENT 


Principal : R. F. BEATON, B.Sc.(Eng.), Wh.Sch 


Applications are invited for the following appoint- 
ments in the Engineering Department 

(i) ASSISTANT GRADE “A” for teaching 
duties mainly in Pre-Senior courses and the lower 
stages of Craft Courses, the main subjects required 
being Mathematics, Engineering Drawing, Science 
and English. Candidates should be qualified to 
teach some of the above subjects and should have 
had suitable industrial and/or teaching experience 

(ii) ASSISTANTS GRADE “B.” Several 
vacancies exist for suitably qualified candidates 
capable of teaching to one of the following levels 
(a) Electrical Engineering Higher National Certifi- 
cate, (b) Motor Vehicle Technicians, (c) Machine 
Shop Engineering Final, (d) Advanced Certificate 
for Colliery Mechanics and/or Electricians. Appli- 
cants should have relevant experience in the Engin- 
eering or Mining Industries and preferably some 
teaching experience. 

The salary is in accordance with the Burnham 
Technical Scale. Grade “A” Assistants, £475 by 
£25 to £900 plus § per cent. Grade “ B” Assistants 
£650 by £25 to £1025 plus § per cent. Additions may 
be made to the scales for certain qualifications and 
approved study-training. The starting position on 
the scales depends upon previous industrial and 
teaching experience 

A form of application may be obtained from the 
Divisional Education Officer, Education Office 


Market Place, Mansfield, to whom it should be 
returned within 10 days of the appearance of this 
advertisement 
J. EDWARD MASON, 
Director of Education 
County Halli, 


Nottingham £9906 





MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


HENDON TECHNICAL COLLEGE, 
THE BURROUGHS, 
HENDON, N.W.4 


LECTURER IN 
MECHANICAL ENGINEERING 


Required for Ist September, 1959 : 

LECTURER IN MECHANICAL ENGINEER- 
ING. Candidates must be graduates with teaching 
and industrial or research experience. Ability to 
teach Applied Thermodynamics or Structures as 
applied to Aeronautical Engineering to Higher 
National Diploma standard. 

Salary in accordance with Burnham (Technical) 
Report, 1956, ic. £1200 by £30 to £1350, plus 
London allowance. This salary is now subject to 
5 per cent increase. 

Application forms and particulars (foolscap s.a.e.) 
from the Clerk to the Governing Body. Town Hall, 
Hendon, N.W.4. Closing date 27th February. 

C. E. GURR, M.Sc., Ph.D., 
Secretary to the Education Committee. 
E9888 





UNIVERSITY OF BIRMINGHAM 


DEPARTMENT OF 
INDUSTRIAL METALLURGY 


LECTURESHIP 


Applications are invited for a LECTURESHIP in 
the Department of Industrial Metallurgy to lecture 
to final year and post-graduate students. Good 
facilities are provided for research Candidates 
should have a good degree and industrial or research 
experience ; and an interest in the application of 
science in the field of melting and casting would be 
an advantage. Salary within range £900-£1650 with 
F.S.S.U. and family allowance 

Applications (two copies), with the names of 
three referees, should be sent as soon as possible to 
the Deputy Registrar. The University, Birmingham. 
15, from whom further particulars may be obtained 

E9856 


PUBLIC APPOINTMENTS 


THE POLYTECHNIC, 
309, REGENT STREET, W.!. 


CIVIL AND MECHANICAL 
ENGINEERING DEPARTMENT 


LECTURER IN CIVIL ENGINEERING 


Applications are invited for the post of full-time 
LECTURER IN CIVIL ENGINEERING to teach 
Geology and Soil Mechanics to final Degree and 
Diploma students. The appointment will commence 
on Ist September, 1959. The salary scale commences 
at £1260 per annum, rising by annual increments of 
£31 10s. to £1417 10s., plus London allowance of 
£37 16s. or £50 8s. per annum. In special cases 
increments may be allowed in respect of previous 
professional experience. The post is subject to super- 
annuation and some concession in this respect may 
be made for previous industrial employment 
Further particulars and a form of application, which 
should be returned not later than February 28th may 
be obtained from the undersigned 

J RICHARDSON, 


E9908 Director of Education 





ESSEX EDUCATION COMMITTEE 


SOUTH-EAST ESSEX TECHNICAL 
COLLEGE, 
LONGBRIDGE ROAD, DAGENHAM 


HEAD OF THE MECHANICAL AND 
PRODUCTION ENGINEERING 
DEPARTMENT 


Applications are invited for the post of HEAD 
OF THE MECHANICAL AND PRODUCTION 
ENGINEERING DEPARTMENT (Grade V) 
Candidates should have high academic qualifications 
together with teaching and industrial experience 
The appointment will be effective from the earliest 
date possible 

Persons who applied in response to the earlier 
advertisements need not re-apply 

Salary £1900 by £50 to £2050, plus London 
Allowance and the § per cent special addition 

Application forms and further details (stamped 
addressed foolscap envelope) obtainable from the 
Chief Education Officer, County Offices, Chelmsford 
Closing date, 7th March, 1959 E9905 





JOINT IRON COUNCIL 
TRAINING STAFF 


ASSISTANT TO THE 
EDUCATION AND TRAINING OFFICER 


Applications are invited for the post of ASSIST- 
ANT TO THE EDUCATION AND TRAINING 
OFFICER tenable in London. 

The successful applicant should have industrial 
experience in the FOUNDRY INDUSTRY, and a 
suitable technical or academic qualification. Train- 
ing and/or teaching experience desirable 

He will be required to assist in the development of 
training activities in the ironfounding industry, 
particularly for apprentices and technicians, and in 
arranging residential courses for supervisors 

The post requires energy, tact and perseverance 
and will entail visiting firms in the industry. The 
starting salary would be in the vicinity of £900, 
depending on qualifications and experience. 

An application form and further particulars may 
be obtained from the Education and Training Officer, 
Joint Iron Council, 14, Pall Mall, London, S.W.1, 
and should be returned within 14 days of the appear- 
ance of this advertisement E9894 





ST. THOMAS’ HOSPITAL, 
LONDON, S.E.! 


SENIOR ENGINEER 


Experience in plant maintenance and supervision 
and maintenance of oil-fired W.T. Boilers, ancillary 
plant, thermal storage, heating, domestic hot water, 
kitchen equipment and mechanical ventilation, &c. 
Marine engineering qualification or equivalent Naval 
certificate desirable. Salary £770-£920 p.a. includ- 
ing London Weighting.—Further details upon appli- 
cation to the Personnel Officer. Closing date for 
applications with names of two referees, 28th 
February E9892 


PUBLIC APPOINTMENTS 


ROYAL NAVAL SCIENTIFIC 
SERVICE 


SENIOR SCIENTIFIC OFFICERS AND 
SCIENTIFIC OFFICERS 


Royal Naval Scientific Service requires SENIOR 
SCIENTIFIC OFFICERS and SCIENTIFIC 
OFFICERS for establishments in London area. 
Baldock, Portsmouth, Portland, Poole and Rosyth 
Main requirements are for PHYSICISTS, MECH- 
ANICAL ENGINEERS, ELECTRONIC ENGI- 
NEERS and MATHEMATICIANS in. areas 
specified. The following particular vacancies also 
exist: Mathematician: for applied research of 
basic nature and stability of underwater vehicles 
knowledge of theoretical hydrodynamics and theory 
of control systems an advantage London area 
Mechanical Engineer: with sound knowledge of 
basic principles of thermo and fluid dynamics, to 
carry out research programme in a particular field 
of applied hydrodynamics ; experience in modern 
methods of design and research on axial-flow com- 
pressors, turbines or pumps an advantage ; London 
area. Mechanical Engineers: for design and 
development of underwater devices ; Portland area 
Physical Chemist : with specialised knowledge of 
rubber technology ; Poole area. Chemists : Physical 
and Inorganic : Poole, Baldock and London areas 
Candidates must normally be natural born British 
subjects of natural born British parents, with First 
or Second Class Honours Degrees or equivalent high 
professional attainments. S.S.O.s must have had 
three years’ post-graduate experience and be not less 
than 26 years of age. Salaries (men) : S.S.O., £1190- 
£1410; S.O., £635-£1110 (London)—somewhat 
lower in provinces. Appointments are unestablicshed 
(with F.S.S.U. benefits), but opportunities may occur 
for those between ages of 21 and 32 to compete for 
established posts.—-Forms from M.L.N.S., Technical 
and Scientific Register (K), 26, King Street, London 
S.W.1 (quote A.S00/8A). E9615 





DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 


WARREN SPRING LABORATORY, 
STEVENAGE 


MECHANICAL OR ELECTRICAL 
ENGINEERS 


D.S.LR.’s new Warren Spring Laboratory, Steven- 
age, requires MECHANICAL or ELECTRICAI 
ENGINEERS as Experimenta! Officers or Assistant 
Experimental Officers as follows :—{1) For design 
and development of experimental plant ; experience, 
including at least three years in drawing-office (ref 
C47/9A). (2) For instrument development ; pre- 
vious experience, particularly of electronic instru- 
ments desirable, but not essential for A.E.O. (ref 
D31/9A). Qualifications : H.N.C. in Mechanical or 
Electrical Engineering for post (1). For post (2), 
G.C.E. “ A" level in two Science or Mathematics 
subjects or equivalent. Over 22, Pass Degree, H.N.( 
or equivalent generally expected. Men's salary 
ranges : E.O. (normally at least 26), £920-£1130 
A.E.O., £370 (age 18) to £645 (26) to £800.—Forms 
from M.L.N.S., Technical and Scientific Register 
(K), 26, King Street, London, S.W.1 (quote appro- 
priate reference). Closing date 6 March, 1959, 

E9875 





KINGSTON GROUP HOSPITAL 
MANAGEMENT COMMITTEE 


SENIOR ENGINEER 


SENIOR ENGINEER, Kingston Hospital, 
ton-upon-Thames. 

Applications are invited for above appointment 
under direction of Superintendent Engineer from 
suitably qualified persons. Salary : £740 by £25 (2) 
by £30 (3) to £880 per annum, plus London Weight- 
ing. Residence available at reasonable rental 
Candidates must have served an apprenticeship and 
possess a sound knowledge of the operation of steam 
boiler plant, oil firing, and engineering services 

Details of age, qualifications and experience 
together with names of two referees, to be sent 
within 14 days to the Group Secretary, Kingston 
Group Hospital Management Committee, 35 


Kings- 


Coombe Road, Kingston-upon-Thames, Surrey. 


E9870 
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UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY, 
INDUSTRIAL GROUP 


CHAPELCROSS WORKS, ANNAN, 
DUMFRIESSHIRE 


SENIOR ENGINEERS 


SENIOR ENGINEERS are required by the United 
Kingdom Atomic Energy Authority, Industrial 
Group, in the Engineering Department of the nuclear 
power station now under construction at Chapel- 
cross, which is responsible for the maintenance of 
nuclear reactors, steam turbines, associated electricity 
generating equipment, and all plant on the site. This 
includes normal equipment of conventional power 
stations as well as unusual and complicated mech- 
anical, electrical and instrument equipment used in 
the operation and control of nuclear reactors. 

The posts carry responsibility to the Works Engi- 
neer for the organisation and running of a section 
dealing with the inspection, Commissioning and 
maintenance of (a) all mechanical plant, or (b) all 
electrical plant, or (c) all instrumentation in the works. 

A recognised engineering apprenticeship (or com- 
parable training for the instrumentation post), and 
Corporate Membership of an appropriate senior 
engineering institution are essential. Experience in 
the management of similar maintenance sections of 
large industrial organisations or power stations is 
desirable, but specialist experience in a particular 
field of engineering may be accepted 

Salary between £1790 and £2080, according to 
qualifications and 2xperience. 

Contributory superannuation. Staff 
scheme. 

Send postcard for application form, quoting refer- 


housing 


ence 2841/Ji, to Works Secretary, Chapelcross 
Works, Annan, Dumfriesshire, Scotland. 
Closing date : 23rd February, 1959. E9848 





BISHOP’S STORTFORD URBAN 
DISTRICT COUNCIL 


APPOINTMENT OF 
RESIDENT ENGINEER—SEWERAGE 


(Re-Advertisement) 


Applications are invited for the above appoint- 
ment to supervise the construction of a new sewer 
and pumping station. The work will be executed by 
Contract and will be under the supervision of the 
Consulting Engineers, Messrs. J. D. and D. M 
Watson, MM.LC.E., 67, Tufton Street, London, 
S.W.1. 

The salary offered is £1250 a year and subject to 
satisfactory service the appointment is expected to 
last for about 18 months. Applicants, who should 
have had extensive experience of sewer construction 
in built-up areas, should apply in writing to the 
Consulting Engineers at 67, Tufton Street, London 
S.W.1, in the first instance, not later than 
Monday, 23rd February, 1959, giving full particulars 
of age, qualifications and experience and the name 
of at least two referees who would testify to character 
and ability 

G. NORMAN DRINKWATER, 
Clerk of the Council 

The Council House, 

Bishop’s Stortford E9909 





THE BOARD OF GOVERNORS, 
THE HAMMERSMITH, 
WEST LONDON AND 
ST. MARK’S HOSPITALS 


HAMMERSMITH POSTGRADUATE 
TEACHING HOSPITAL 


SENIOR ENGINEER 


Applications invited from suitably ants 
candidates for the appointment of SENIOR EN- 
GINEER at the Hammersmith Postgraduate Teach- 
ing Hospital (700 beds). Salary scale (now under 
review) £730-£870 per annum, plus London Allow- 
ance. A gratuity of up to 10 per cent. of salary will 
also be payable for hours worked in excess of 
normal 38-hour week. An additional payment will 
be made for supervisory duties for other authorities 
on the site. Modern three-bedroom house, with 
garage, available on special rental terms.—Full 
details of duties and conditions of service may be 
obtained from the Secretary, Board of Governors, 
Hammersmith Hospital, Du Cane Road, London, 
W.12. E9889 





LANCASHIRE RIVER BOARD 


ENGINEERING ASSISTANT 


Applications are invited for the post of ENGI- 
NFERING ASSISTANT, A.P.T. I (£575—£725 per 
annum). Preference will be given to applicants who 
have taken part of the examinations of the Institution 
of Civil Engineers and who have had some experience 
in River Board and land drainage work. The 
successful applicant will be required to provide a 
car, for which an allowance will be paid up to a 
maximum of 1399 c.c. in accordance with the 
National Joint Council scales. . 

The post is superannuable and the successful 
applicant will be required to pass a medical examina- 
tion Applications, stating age, marital status, 
position regarding National Service, qualifications, 
technical training, experience, present and previous 
appointments, with salaries, together with the 
names and addresses of two persons to whom 
reference may be made, should be addressed to the 
Chief Engineer of the Board at 48, West Cliff, 
Preston, not later than Saturday, 28th February, 
1959 E9869 


THE 
PUBLIC APPOINTMENTS 


ROYAL CORPS OF NAVAL 
CONSTRUCTORS 





SCHOOLS ENTRY 


A COMPETITION for ENTRY into the ROYAL 
CORPS OF NAVAL CONSTRUCTORS will be 
held in July, 1959. 

2. Accepted candidates will be established as 
Probationers in the Royal Corps of Naval Con- 
structors and will undergo a two-yew course of 
training at the R.N. Engineering College, Manadon, 
and in H.M. Dockyard, Devonport, followed by a 
three-year course at the R.N. College, Greenwich. 

3. Candidates must be aged between 18 years and 
a sae 6 months, inclusive, at Ist September, 
195 

4. Candidates with the General Certificate of 
Education will be required to have passed at 
Advanced Level in at least Pure Mathematics, 
Applied Mathematics, Physics and to produce 
evidence of General Education at Ordinary Level. 

5. Candidates with the Scottish Leaving Certificate 
will be required to have higher grade passes in Science, 
Mathematics, at least two additional mather.atical 
subjects, and at least lower grade passes in English, 
and a language other than English. 

6. Candidates from schools in Northern Ireland 
will be required to produce a certificate from the 
Ministry of Education in Northern Ireland showing a 
comparable standard to that above. 

7. Applications will be considered from candi 
dates who sit these examinations in 1959. 

8. The work of the R.C.N.C. covers all aspects of 
design, construction and repair to H.M. Ships 
Members undertake to serve wherever required at 
Admiralty headquarters, Outports in the United 
Kingdom and at Royal Dockyards at home and 
abroad. The present head of the R.C.N.C. is the 
Principal Technical Adviser to the Board of 
Admiralty. 

9. The starting pay of a probationer at age 18 
will be £527. A deduction of £75 is made when 
living in at the R.N. kngineering College, Manadon, 
or at the R.N College, Greenwich. The successful 
probationer can expect an appointment as Assistant 
Constructor at age 23 or 24, with a starting salary of 
not less than £880 and £910 respectively. Promotion 
to Constructor normally takes place at about age 30, 
with a salary which may be expected to be not less 
than £1465, rising in nine years to not less than 
£2100. Promotion to higher ranks is by selection. 

10. Full particulars may be obtained from the 
Secretary of the Admiralty, Civil Establishments 
Branch II (88), Empire Hotel, Bath, quoting reference 
number 5914, to whom final application must be 
submitted by 15th June, 1959. E9808 





SOUTH WARWICKSHIRE 
HOSPITAL GROUP (No. 14) 


CENTRAL HOSPITAL, NR. 


ASSISTANT ENGINEER 


Applications are invited for the post of ASSIST- 
ANT ENGINEER of this Mental Hospital (approxi- 
mately 1450 beds), salary £585 per annum by £20 (1) 
by £25 (3) by £30 (1) to £710. 

Person appointed will be responsible under the 
supervision of the Engineer-in-Charge for the 
operation and maintenance of the mechanical 
installations, including those in the laundry, kitchen 
and boiler house department, and also for deep well 
pumping and extensive heating and hot water 
installations and site generation. Applicants must 
be skilled in lathe and machine work and capable 
of controlling staff. O.N.C. in Mechanical Engineer- 
ing or 2nd Class B.O.T. (M.O.T. or recognised 
equivalent). House available for which rent will be 
charged. 

Applications with names of three referees to be 
sent to the Group Secretary, 50, Holly Walk, 
Leamington Spa E9855 


WARWICK 





ADMIRALTY 
LONDON, BATH, AND H.M. DOCKYARDS 


ELECTRICAL ENGINEERS AND 
ASSISTANT ELECTRICAL ENGINEERS 


Admiralty requires ELECTRIC AL ENGINEERS 
and ASSISTANT ELECTRICAL ENGINEERS 
for unestablished appointments in London, Bath and 
H.M. Dockyards. Candidates must be British 
subjects, possess University Honours Degree or 
equivalent qualifications, with at least two years’ 
practical training followed by practical experience in 
responsible post. Salaries depending on age and 
experience within ranges : Electrical Engineer, £1445 
to £1975; Assistant Electrical Engineer, £865 (age 
25) to £1345 (London rates, subject to reduction in 
provinces).—Forms from M.L.N.S., Technical and 
Scientific Register (K), 26, King Street, London, 
S.W.1, quoting D63/9A. E9874 





BRITISH WATERWAYS 
MECHANICAL INSPECTOR 


British Waterways require a MECHANICAL 
INSPECTOR in their Divisional Engineer’s Depart- 
ment based at Navigation Road, Northwich, Cheshire 
Salary scale £711-£757 per annum, plus a commuted 
overtime allowance with Superannuation Scheme 
and certain railway privilege travel facilities. 

Applicants should have considerable practical 
experience in operation and maintenance of Civil 
Engineering Plant and mechanical handling equip- 
ment. Workshop supervisory experience and work- 
ing knowledge of electrical equipment also required. 
Knowledge of Factory Acts safety requirements 
essential, 

Applications : Divisional Manager, British Water- 
ways, Lime Street Chambers, Liverpool, 1, by 
February 27th E9899 


ENGINEER 


PUBLIC APPOINTMENTS 


CITY OF BRADFORD WATER 
DEPARTMENT 


APPOINTMENT OF 
SENIOR ENGINEERING ASSISTANTS 





Applications are invited for two superannuable 
appointments : (a) ONE SENIOR ENGINEERING 
ASSISTANT, Grade A.P.T.V. (£1175-£1325) ; and 
(b) ONE SENIOR ENGINEERING ASSISTANT, 
Grade A.P.T.IV (£1025—£1175) 

Candidates for these appointments must be 
Corporate Members of the Institution of Civil 
Engineers and should have a wide experience in 
water supply. They will be required for work in 
connection with the general maintenance of the 
water undertaking, and particularly in the design and 
construction of large aqueduct pipelines, bridges, 
culverts, rapid gravity filtration and sedimentetion 
tanks extensions, reservoir construction works, 
distribution boosters, &c. 

Applications, Stating age, training, professional 
qualifications and experience, together with the 
names of two referees, must reach the undersigned 
by 7th March, 1959. 

Canvassing will disqualify, and an applicant who 
is related to a member or a senior official of the 
Council must disclose the fact in his Yoo 

THEM, 
To Clerk. 
Town Hall, 


Bradford, 1 £9907 
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PUBLIC APPOINTMENTS 


DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 


MECHANICAL ENGINEERING 
RESEARCH LABORATORY, 
EAST KILBRIDE, GLASGOW 


EXPERIMENTAL OFFICER ENGINEER 


D.S.1.R. Mechanical Engineering Research Labora- 
tory, East Kilbride, Glasgow, requires an EXPERI- 
MENTAL OFFICER ENGINEER for design and 
development work on very high fluid pressure equip- 
ment Drawing-office and workshop training and 
experience of general mechanical engineering design 
essential Knowledge of miniature precision 
mechanism or hydraulic pumps, valves, &c., or 
mechanical testing equipment an advantage. Will 
carry out detailed designs and have opportunity of 
testing and developing them in laboratory. Quali- 
fications : G.C.E. (Advanced) in two science or 
mathematical subjects, or Scottish Leaving Certifi- 
cate with three subjects, including science and 
mathematics in higher grade, but pass degree H.N.C 
in Mechanical Engineering, or equivalent generally 
expected. Salary range: £954-£1166. Houses in 
East Kilbride for married staff.—Forms from 
M.L.N.S., Technical and Scientific Register (K), 26, 
King Street, London, S.W.1, quoting C76/9A 
Closing date, 6th March, 1959. E9885 








Research Establishment, Harwell, 


superannuation schemes. 


involved. 


Salary £1300-£1740. 


RESEARCH GROUP 


DRAUGHTSMEN 


(Ref. 1350/25) 


Opportunities to enter the atomic energy field exist at the Atomic Energy 
and at A.E.A., Bracknell (Berks.), for 
draughtsmen (mechanical and electrical) with two years’ D.O. experience, 
O.N.C. and an engineering apprenticeship. 


Salary up to £895, with good prospects. 


PROJECT ENGINEER 


(Ref. 1336/25) 


A Professional Engineer is required at A.E.A., Bracknell, Berks., 
responsible for the control and technical guidance of a project engineering 
section giving a service to research teams at A.E.R.E., Harwell. 
from design specifications to commissioning and liaison with scientists are 
Experience in electro-mechanical/mechanical design essential. 


Please send a POST CARD for details, quoting appropriate reference No., to : 


The Group Recruitment Officer, 
A.E.R.E., HARWELL, BERKSHIRE 


U.K.A.E.A. 


Further education, housing and 


to be 


All stages 


E9847 








HEATING AND VENTILATING 
ELECTRICAL 


STRUCTURAL 
Design and detaili 


For employment in LONDON 
PUBLIC and INDUSTRIAL BUILDING. 


according to age, Tae tions and ex 
and concessions for h 
with salaries of t10lS on p.a. and above. 


non-contributory. 


Abell House, John Islip 
jen at Regional! Offices when possibie. 





MINISTRY OF WORKS 


REQUIRES 
ENGINEERING DRAUGHTSMEN IN THE FOLLOWING CATEGORIPS 


Design of all types of installations, including air conditioning. 
Design of lighting, power and special type installation, and site distribution schemes. 


of eee concrete or structural steelwork. 
and PROVINCES on maior site developments and all classes of 


GENERAL CONDITIONS 
Salary range £550 a to me pe p.a. in yo (slightly Pr elsewhere). 


technical training in approved cases. Pros; f 
O ities f pects of promotion to posts 


QUALIFICATIONS 
Technical education to O.N.C. or equivalent standard. 
APPLICATIONS 


experience, training and lifications, to : The Chief ineer, Ministry 
\ pwely 1h Terese, LONDON, S.W.1. ee " owe 


Starting point 


y week ; weeks’ annual leave initially, 


OF permanent posts leading to pensions, 


E9500 








Classified Advts. continued on page 110 
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THE 


PUBLIC APPOINTMENTS 





be of a fundamental nature, carried 


or H.N.C. would be acceptable. 
WELDING METALLURGIST 


tories, Leatherhead, Surrey. 


and nuclear power stations. 


responsibilities 
MECHANICAL ENGINEERS 


Laboratories, Leatherhead, Surrey. 


operating temperature. 


and responsibilities. 


London, E.C.1, should be completed 


CENTRAL ELECTRICITY 
GENERATING BOARD 


RESEARCH & DEVELOPMENT DEPARTMENT 


ASSISTANT ENGINEERS and PHYSICISTS 
required at the Research Laboratories, Leatherhead, Surrey, to work on 
problems associated with Electrostatic Precipitators and with Heat 
Exchangers for nuclear power stations. In both cases much of the work will 


will be attached to a sound basic knowledge. 

Salaries will be on scales within the ranges £1195-£1775 p.a., or £570-£1300 
p.a., according to duties and responsibilities. 

Candidates for the higher grade vacancies should have an Honours Degree 
with previous research experience ; 


required in the Chemistry and Metallurgy Section of the Research Labora- 


The successful candidate will be responsible for the investigation of weld- 
ing problems associated with the construction and operation of conventional 


Applicants should have an Honours Degree or equivalent, and must be 
fully conversant with welding theory and practice ; and preferably have had 
experience of the problems associated with welding austenitic steels. 

Salary on a scale within the range £1195-£1775 p.a., according to duties and 


required in the Mechanical and Civil Engineering Section of the Research 


Engineers with a good theoretical background are required, but it is also 
important that they should be able to undertake practical experimental 
work into a variety of problems involved in the generation of electricity in 
both conventional and nuclear power stations. 

The Section is at present engaged on problems of vibration and fatigue of 
heat exchanger tubing, and the development of a rig for the investigation of 
steam turbine blade vibration and fatigue under rotating conditions at 


Candidates should have an Honours Degree in Engineering or equivalent 


qualifications, and preferably some research or development experience. 
Salaries on a scale within the range £570-£1300 p.a., according to duties 


Application forms obtainable from |. G. Ellis, Personnel Officer, 24/30, Holborn, 


mark envelopes ‘* Confidential,’’ quoting relevant reference number. 


Ref. ENR/46 


out on pilot-scale plant, and importance 


for the other vacancies a Pass Degree 


Ref. ENR/36 


Ref. ENR/35 


and returned by 2nd March. Please 


E9897 } 














TENDERS | 








HALSTEAD RURAL DISTRICT 
COUNCIL 


HEDINGHAMS AND GREAT YELDHAM 
DRAINAGE 


CONTRACT NO. 9 


TO MANUFACTURERS OF CENTRIFUGAL 
PUMPING PLANT 


TENDERS are invited for the MANUFACTURE, 
SUPPLY and ERECTION of 7 SETS of VERTICAL 
UNCHOKEABLE SEWAGI PUMPS and 
ANCILLARY EQUIPMENT The plant will be 
contained in two pumping stations Two pumps 
shall be capable of a duty of 150 gallons per minute 
against a total head of 34ft.; two pumps for a duty 
of 250 gallons per minute against 30ft. total head ; 
two pumps for a duty of 375 gallons per minute 
against 40ft. total head ; and one pump for a duty of 
325 gallons per minute against 37ft. total head, all in 
accordance with the specification and drawings pre- 


pared by the Engineers, Messrs. John Taylor and 
Sons, Artillery House, Artillery Row, Victoria 
Street, Westminster, S.W.1 


Copies of the specification and drawings may be 
obtained from the offices of the Engineers upon pay- 
ment of £8 (cheque only, drawn favour of the in 
above Council), which will be returned on receipt of 
a bona-fide Tender not subsequently withdrawn 
The contract documents may be inspected at the 
offices of the Engineers or the Council Offices 

Tenders, in plain, sealed envelopes, endorsed 

Pumping Plant—Contract No. 9,” are to be 
delivered to the undersigned on or before noon on 
the tith March, 1959 

(Signed) H. E. P. STOKES 
Clerk of the Council 
Rural Council! Offices 
Mount Hill 
Halstead 


Essex E9RSO 





INDIA STORE DEPARTMENT 


The Director General. India Store Department 
Government Building, Bromyard Avenue. Acton 
London, W.3, invites TENDERS for the SUPPLY of 

Pusher Type PAINT DRYING CABIN with 
Monorail Plant for drying structural steel and sheet 
metal parts painted with red-oxide primer and 
synthetic resin paints rer 

Please quote reference No. 18'109/GNK HAL 

The Tender forms, with schedules and specifications 
which are returnable on Thursday, 12th March, 1959, 
may be obtained from the above office (C.D.N 
Branch), on payment of a fee (which is not refundabie) 
of ten shillings for each Tender. Applications for 
Tenders should clearly state the reference numbers of 
the Tenders required E9872 


i i 





TENDERS 








CITY OF NOTTINGHAM 
WATER DEPARTMENT 
TRIAL BOREHOLE 


PROPOSED OMPTON PUMPING 
STATION 


TENDERS are invited from experienced con- 
tractors for the SINKING and TEST PUMPING 
of a TRIAL BOREHOLE and other Appurtenant 
Work at a site in the Parishes of Ompton and Wellow, 
Southwell Rural District, Notts. 

General conditions of contract, specification and 
form of Tender may be obtained from Mr. B 
Davies, Engineer and General Manager, Water 
Department, Castle Boulevard, Nottingham, on 
payment of £1 Is. Od., whica will be returned in full 
on receipt of a bona-fide Tender, not afterwards 
withdrawn, and the return of all documents 

Tenders, enclosed in an envelope endorsed ** Tender 
for Trial Borehole, Ompton Pumping Station,” to be 


delivered to me at the Guildhall, Nottingham, not 
later than noon on Monday, the 16th March, 1959 
T. J. OWEN, 


Town Clerk 
The Guildhall, 


Nottinghar E9884 





KINGDOM OF THAILAND 


ROYAL IRRIGATION DEPARTMENT 
BANGKOK, THAILAND 


The Royal Irrigation Department of the Kingdom 
of Thailand requests sealed written bids for 
FURNISHING and DELIVERING c.i.f. Bangkok 
Wharf, for the Yanhee Multipurpose Project, King- 
dom of Thailand, in accordance with the Contract 
Documents, including Invitation for Bids—No 
YS-3—1—the following equipment : 


TWO (2) Vertical-Shaft, Alternating Current 
GENERATORS, 73,684kKVA, 95 per cent power 
factor, 150 r.p.m., 13,800-volt, 3-phase, 50-cycle 


including accessories and spare parts 

Bids will be opened at 10,00 a.m., 28th April, 1959 
Copies of Contract Documents, including Invitation 
for Bids—-No. YS-3—1—may be obtained by qualified 
bidders on written request on bidder's letterhead, 
addressed to Royal Irrigation Department, Attention: 
Thai Liaison Engineer, c/o Engineering Consultants, 
Inc., 1940, West Mississippi Avenue, Denver, 23. 
Colorado, U.S.A. Each request must be accom- 
panied by a cheque or money order, payable to the 


Royal Irrigation Department, in the amount of 
U.S. $10.00 for each copy of the contract documents 
requested 
M. L. XUJATI KAMBHI 
Director General. 
£9901 Royal Irrigation Department. 


ENGINEER 


TENDERS 


DEPARTMENT OF PUBLIC WORKS, 
NEW SOUTH WALES, AUSTRALIA 


CLARENCE HARBOUR WORKS 
ASHBY DOCK, 
CONTRACT No. 22-58'59 H AND R 


TENDERS are invited for the SUPPLY, 
DELIVERY, ERECTION and TESTING of one 
‘Scotch Derrick’ Hand, alternatively Power, 
Operated CRANE, capable of lifting 10 tons at a 
maximum radius of S0ft. and 12 tons at 42ft. radius 

Specification No. 22-58/59 H & R may be obtained 
on application to the Agent-General for New South 
Wales, 56/57, Strand, London, W.C.2 

Tenders must be delivered to the Tender Board of 
the Department of Public Works, N.S.W., Bridge 


and Phillip Streets, Sydney, New South Wales, 
Australia, not later than 2 p.m. on Monday, 30th 
E9890 


March, 1959 





DEPARTMENT OF PUBLIC WORKS, 
NEW SOUTH WALES, AUSTRALIA 


CLARENCE HARBOUR WORKS 
ASHBY DOCK, 
CONTRACT No. 40-5859 H & R 


TENDERS are invited for the DESIGN, SUPPLY 
and DELIVERY of ONE PAIR of DOCK GATES 
constructed of non-corrosive metal, alternatively mild 
steel, which are required to replace existing timber 
gates at Ashby Dock 

Specification No. 40-58/59 H & R may be obtained 
on application to the Agent-General for New South 
Wales, 56/57, Strand, London, W.C.2 

Tenders must be delivered to the Tender Board of 
the Department of Public Works, N.S.W., Bridge and 
Phillip Streets, Sydney, New South Wales, Australia, 
not later than 2 p.m. on Monday, 27th April, 1959 

E9891 








EDUCATIONAL 











UNIVERSITY OF MANCHESTER 


A FULL-TIME COURSE OF POST-GRADI 
ATE LECTURES on the ADVANCED THEORY 
OF STRUCTURES will be held in the University of 
Manchester between July 6th and 18th, 1959 

The Lectures are intended for Engineers, Lecturers 
and Research workers who wish to study and discuss 
recent work in the subject. The lecturers will be 
Professor J. A. L. Matheson and Dr. J. E. Gibson, of 
the University of Manchester ; Dr. N. W. Murray 
of the University of Sheffield, and Dr. R. K. Linsley 
of Cambridge. The topics to be covered include the 
general theory of hyperstatic structures ; stability of 
frameworks, matrix analysis of structures ; the use 
of computing machines for frameworks and shells 

The fee for the lecture course is £15 

Accommodation for those requiring it will be 
arranged at one of the University’s Halls of Residence. 
obtained from the 





Further particulars may be 
Registrar, The University, Manchester, 13. E9849 
A.M.1.MECH.E., B.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams. and Tech- 


nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
95 per cent successes 148-page prospectus free 
on request. —B.1.F.T. (Dept. 22), 29, Wright's Lane, 
London, W.8 EII4 & 


AUTOMATION.—AUTHORITATIVE 
COURSES are now available in Digital and Analogue 
Computer Technology, Applied Electronics, Data 
Processing and Instrumentation up to professional 
level by home study. Individual enrolment or indus- 
trial group scheme enrolments accepted. Syllabuses 
and prospectus sent on request.— Write (Dept. S.E.8), 
E.M.1. Institute School of Electronics. College House, 














Kensington, London, W.8 FI45 £ 
SITUATIONS VACANT 
APPLICANTS ARE ADVISED TO SEND 


COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


AN EXPANDING WEST END BUSINESS 
WANTS SENIOR ENGINEER with practical 
knowledge of Tape Recording Amplifiers, to help 
develop new project. Apply.—BOX No. E2292, 
* The Engineer.” A 


ASSISTANT TO MANAGING DIRECTOR 
required by small, but important, steel firm. First- 
class technical and business qualifications essential 

Write, in strictest confidence, to Managing Director, 
reference P.A., BOX No. E9853, ** The Engineer.” a 


COLGATE-PALMOLIVE, LIMITED, 
MANCHESTER 


invite applications from 
DESIGNER-DRAUGHTSMEN 


with experience of chemical plant layout and 
design. Knowledge of service pipework arrange- 
ments an advantage and H.N.C. called for 
Salary and conditions of employment are good in 
a modern factory with excellent accommodation 
and amenities.Applications, giving details of 
age, salary expected, training, qualifications and 
experience, should be sent to Factory Personnel 
Manager. 371, Ordsall Lane, Salford, § 


E9898 A 


BRITISH COMPANY, WORLD - WIDE 
REPUTE, producing Marine, Industrial. Automotive 
diesel engines, has inside vacancy London sales office 
for thoroughly experienced COMMERCIAL 
ASSISTANT, preferably 35/40. Essential qualifica- 
tions sound practical knowledge general office 
routine and export trade procedures. ability handle 
inquiries, including preparation specifications, quota- 
tions and all correspondence relating thereto. Salary 
commensurate Contributory superannuation 
scheme exists. Confidential applications. stating age, 
full details and positions helid.—BOX No. E9894, 
* The Engineer.” A 


Feb. 13, 1959 
SITUATIONS VACANT 





“CONTROL SYSTEMS AND 
INSTALLATION” 

James Howden and Co., Ltd., invite applica 
tions from ENGINEERS with experience of 
industrial control systems, instrumentation, &c., 
for a new appointment in their Technical Engi- 
neering Dept.; some experience of vibrations 
and noise control is desirable. Duties cover 
investigation, design and development work in 
connection with Howden installations and 
auxiiiaries.—Applicants, who should be of 
Graduate standard and of about 30 years of age, 
should apply in the first instance to PER- 
SONNEL MANAGER, JAMES HOWDEN 
AND CO., LTD., 195, SCOTLAND STREET, 
GLASGOW, C.5 


E2298 a 


DRAUGHTSMAN required for interesting work 
on plant design, layout and services in expanding 
medium-sized chemical works. Pleasant office, 
staff bonus, contributory superannuation scheme 
and re-housing assistance.—Write (in confidence) to 


Engineering Dept. Manager, JOHN & €E. 
STURGE, LTD., Denison Road, Selby, Yorkshire. 
E9861 A 


DRAUGHTSMEN, SENIOR DESIGNERS, with 
a thorough knowledge of mechanical handling. 
urgently required near Liverpool. Generous salaries 
to experienced men. Write in confidence, stating 
qualifications and experience.—BOX No. F9900, 
* The Engineer.” A 


ENGINEERING DESIGNER 
DRAUGHTSMAN REQUIRED 
Candidates-should have H.N.C. in Mechanical 
Engineering, or some recognised equivalent 
qualification, together with an engineering 
apprenticeship. 
The post involves work of a varied and 
interesting nature on medium to heavy industrial 
process plant. 
Experience required is that of general mech- 
anical design, including plant installation. 
The appointment is a permanent one and staff 
conditions are good. 
Advantages include : 
A 5-day week of 40 hours. 
Three weeks’ paid holiday per annum. 
Additional! holiday for long service. 
Payment tor overtime. 
Staff pension scheme. 
Excellent canteen and welfare facilities. 
Assistance with housing. 
Family separation allowance. 
Removal expenses paid. 
Those interested should apply to : 
SP.A. Department, 
Michelin Tyre Co., Ltd., 
Stoke-on-Trent, Staffs, 
quoting reference No. B/324/TE. 


E9773 a 


ENGINEERING MANAGER required now for 
control of production sequences, estimating, fabrica- 
tion procedure and drawing-office in works under- 
taking unusual fully welded large structures. A back- 
ground of bridge, pressure vessels or shipbuilding 
fabrication is essential. Suitable qualifications are 
desirable, but not necessary. Age 30/45, minimum 
commencing salary £1600 per annum. Southern 
England, house available.—Write E726, L.P.E., 
Romano House, 399/401, Strand, London, W.C.2 
E9867 a 


ENGINEERING SALES. A TECHNICAL 
REPRESENTATIVE is required by leading manu- 
facturers of power station and industrial water-tube 
boilers and associated steam engineering equipment 
Age range: 35-50 years. Essential qualifications 
are an intimate knowledge of subject plus good tech- 
nical qualifications and experience at the level indi- 
cated, also ability to present a convincing case for a 
first-class product.—Applications, with full details 
of previous experience and an indication of the salary 
required, should be addressed.—BOX No. E9876, 
* The Engineer.” A 


EXPERIENCED DESIGN ENGINEER. A pro- 
gressive engineering organisation in the Midlands 
offers ar excellent opportunity for a Mechanical 
Design Engineer to build up and lead a team on the 
design and development of packaging machinery 
Applicants must have had practical experience in the 
design of packaging machinery. This is an important 
appointment and a commensurate salary will be 
offered The company has a staff pension scheme. 

Apply, giving full particulars of experience and quali- 
fications, to C.E. Dept., BOX No. E2297, “ The 
Engineer.” A 


EXPERIENCED DETAILING DRAUGHTS- 
MAN required for Hull area. Starting salary range 


£700-£800 according to experience Pension 
Scheme. Full details —BOX No. E9862. “ The 
Engineer.” A 


MOUNT ISA MINES, LIMITED 


_ Experienced qualified MECHANICAL ENGI- 
NEERS required for large mine in Queensland. 
Australia. Commencing salary varies according 
to qualifications and experience up to £42000 
per annum, plus bonus of approximately £4200 
per annum. Housing available, Passage and 
travelling expenses paid. — Apply, with par- 
ticulars, to MOUNT ISA MINES, LIMITED 
ADELAIDE HOUSE, KING WILLIAM 
STREET, LONDON, E.C.4 


E98S1 4 


MAINTENANCE ENGINEER REQUIRED, to 
be responsible to the Chief Engineer for the super- 
vision and organisation of machinery and building 
maintenance.—Apply, with full details of experience 
copies of references, present salary, to the Managing 
Director, The Croft Granite, Brick and Concrete 
Co., Ltd., Croft, Nr. Leicester, E9886 a 
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Feb. 13, 1959 
SITUATIONS VACANT 


MECHANICAL AND ELECTRICAL 
DRAUGHTSMEN 
required by 
W. H. ALLEN, SONS AND CO., LTD, 
BEDFORD 
Applications are invited from both Design 
Draughtsmen and Detail Draughtsmen, prefer- 
ably experienced in one or more of the following 
(a) A.C. and D.C. generators, motors and 
control gear. 
(b) Diesel engines. 
(c) Centrifugal, axial and mixed-flow pumps. 
These are permanent appointments upon 
interesting work with good prospects. Generous 
pension scheme; assistance towards removal 
expenses. 
Apply, in writing, giving full details of experi- 
ence, to the Personnel Manager 
E9803 A 





PLANT MANAGER required to operate from new 
Depot at Reigate and to maintain extensive fleet of 
Contractors’ Plant.-Write, giving full details of 
experience and salary required to Twentieth Century 
Equipment Company (London), Ltd., 244, Harrow 
Road, Paddington, W.2 E9857 a 
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CHIEF ENGINEER 


Peter Dixon and Son, Limited, require a 
Chief Engineer for their paper mil! at 
Grimsby, Lincolnshire 

Applicants should have a Degree in Mech- 
anical Engineering and Corporate Member- 
ship of the Institution of Mechanical 
Engineers 

The preferred age range is 40-50 

The successful candidate would be respon 
sible for the Design, Development, Construc 
tion and Maintenance of all the plant, which 
includes six paper machines with ancillary 
plant, workshops. boiler plant and a back- 
pressure power plant producing 120,000 Ib 
of process steam per hour 

Considerable organising ability is a neces 
sary qualification 

The Company operates an excellent pen 
sion scheme and will pay a good salary to the 
right man. A modern house is available and 
removal expenses are paid. 

Detailed applications should be made in 
confidence to The Directors, Peter Dixon 
and Son, Limited, West Marsh Paper Mills, 
Grimsby, Lincolnshire 

E9866 A 


G. & J. WEIR LTD., 


ENGINEERS 
CATHCART, GLASGOW, 
S. 4. 


ESTIMATOR 


PLATEWORK FABRICATIONS 
MECHANICAL HANDLING 
PLANT. 
wanted with good Have vacancy for an ASSISTANT 
in the Research Department. Appli- 
cants should degree in 


Physics or Electrical Engineering 


Fstimator 
experience of platework fabrications 
and mechanical handling plant, 
including machine shop and fittings 


have a 


work. Excellent opening with good or equivalent qualifications. Duties 

prospects for the right man with will involve investigation into 
‘ > Ie 

ability and initiative. — Pension causes of noise and vibration, and 


scheme and canteen facilities avail- electronic measurement. Applica- 


able.—Apply in writing, giving full tions, stating age, experience, edu- 
details of age, experience, &c., to cation and qualifications should be 
Patchett and Co., Limited, West- addressed to Personnel Manager. 
land Road, Leeds, 11. 

EYBS2 A E9877 A 











PROJECT ENGINEER 


An internationally known engineering Group 
of Companies in the Chemical and Oil Refinery 
contracting industry require a first class man 
for liaison with clients and co-ordination of 
specialist design groups on large-scale projects 

Applicants aged up to 40, should already hold 
a similar position. Essential qualifications are 
A.M.1L.Chem.E. or A.M.1.Mech.E. 

Commencing salary in the region of £1750 p.a 
Our staff have been advised of this vacancy 
Please write in confidence.—BOX No. E9863, 
“The Engineer.” 





QUALIFIED ENGINEER, A.M.I.Mech.E. 
or B.Sc., age 28-35. Salary according to ex- 
perience, but not less than £1200 per annum. 
Superannuation after approved period. Appli- 
cation in writing, with résumé of experience, to 
JOHN YOUNG AND CO. (SHEFFIELD), 
LTD., Clement Street, Sheffield, marked for the 
attention of Mr. R. Burns.—All applications will 
be treated in strict confidence 


E9831 A 


RESEARCH DIRECTOR OF AN INDUS- 
TRIAL ASSOCIATION REQUIRES AN 
ASSISTANT with metallurgical qualifications and 
administrative experience preferably in iron and 
steel manufacture or foundry industry Suitable 
applicants retiring or already retired from responsible 
active industrial posts would be considered. Bir- 
mingham area. State salary required._BOX No 
E2296, “* The Engineer.” A 








SALES ENGINEER REQUIRED FOR 
NIGERIA 


This is a post for a man with a sound engineer- 
ing training and practical experience, preferably 


mechanical, who has the ability to sell. 
Remuneration between £1450 and £1700, 
depending on age and experience Family 


allowances and pension scheme, free passages 
for employee and family, and free furnished 
accommodation in Africa Leave every 20 
months. Please write, giving full details 

BOX No. E9902, °° The Engineer.” iN 





SENIOR DRAUGHTSMEN, experience mechan- 
ical handling essential. Good rates of pay and 
bonus scheme.—Apply in writing to: Paterson 
Hughes Engineering Company, Ltd., Bedford House, 
Bedford Street, W.C.2 E2300 a 


TECHNICAL ASSISTANTS (PATENTS) 

The Dunlop Patent Department, a central organisa- 
tion of the company located in their Research Centre 
at Birmingham, desire to appoint one or two Chemists 
and an Ergineer, all with adequate patent experience, 
to responsible positions, where they will handle 
British and foreign applications with minimum super- 
vision. Also an Engineer without patent experience 
to be trained as a Patent Agent. Applications are 
invited, preferably from Graduates, giving, in con- 
fidence, brief details and salary expected. Usual five- 
day week, pension scheme, good prospects and work- 
ing conditions.—Please reply, quoting reference 


J.M.162, to Personnel Manager, DUNLOP 
RESEARCH CENTRE, Erdington, Birmingham, 24 
E9792 a 


TOOL DESIGN’/METHODS ENGINEER to 
study and revise methods in use in a modetn instru- 
ment factory and design necessary special purpose 
tools and machines, &c. The successful applicant 
will be under 35 years of age ; will have had tool 
design and method investigation experience in the 
light engineering industry ; have a knowledge of 
materials, mechanics and mathematics to O.N.C 
standard, and will earn a salary suitable to_his 
capabilities. —De Grave Short and Co., Ltd., Cray 
Valley Works, Orpington, Kent. Mark envelope 
M.D.’s.SEC/W.M. E2293 a 


TRANSLATORS required. Must be British by 
birth and education, able to write fluent English, 
accustomed to handling highly technical German 
texts ; journalistic experience desirable.—State sub- 
jects handled, typing ability and minimum fees 

Brunton Translations, Charlotten-Str. 47, Dussel- 
dorf, Germany F2290 a 





BUILDING INDUSTRY 


SPECIALIST SUB-CONTRACT 
SUPERVISOR 


A major firm of Building and Civil Engi- 
neering Contractors in Northern England 
require an experienced ENGINEER 
SUPERVISOR for specialist sub-contracts 
He will be the Liaison Officer between them- 
selves as Main Contractors and the numerous 
sub-contractors carrying out the mechanical 
and industrial services on large projects 


Applicants should preferably be qualified. 
be good organisers and have considerable 
experience in design and installation contract 
work, using up-to-date methods of planning 
and progressing 


Good prospects and staff conditions, pen- 
sion scheme and other benefits. 


Apply Managing Director, BOX No 


E9910, ** The Engineer 


SENIOR ENGINEER 


Large Textile Company in the West Riding of Yorkshire with number of 
branch factories requires SENIOR ENGINEER. The successful applicant 
will initially be responsible to the Chief Engineer with a view to ultimate appoint- 
ment to that position. Applicants must be capable of assuming full control 
and have had considerable experience in operation and maintenance of varying 
types of power plants, including reciprocating «ngines and back pressure 
turbo-alternators and chain grate and sprinkler type stokers. Knowledge of 
electrical generating and motive plant also necessary. Applicants should have 
University degree (Honours Standard advantageous) together with practical 
and organising ability. Some Commercial knowledge an asset. Age about 
40-45. The position is a senior and responsible one with correspondingly 
substantial remuneration and superannuation.—Applications which will be 
treated in strict confidence to be sent with full particulars of experience and 
previous career to BOX No. E9785, “* The Engineer.” 














have been retained 
to advise on the 
d 


appointment of 


SALES 
CONTROLLER 


(Constructional Steelwork) 


for a constructional engineering 
company in Northern England with a 


turnover of approximately £2 million 


Sales control has been exercised by the 
present members of the Board, but 
there is now an opportunity for a Sales 
Controller to join the company and 
assist in its further expansion. He will 
advise the Board on sales policy, control 
the sales organisation for direct 
representatives and agents and negotiate 


with principal customers 


Commencing salary £2,000 or more for 
relevant experience, plus other benefits 
including car, superannuation and 


assistance with re-housing 


Candidates aged 35-45, should be 
qualified civil or structural engineers 
with sales experience in the stee 


construction industry. 


No information will be disclosed to our 
clients until candidates know their 
identity and have given permission after 
personal discussion. Please send briet 
details in confidence, quoting reference 
G.1483, to W. F. Younger 


MANAGEMENT SELECTION 
LIMITED 


17, Stratton Street, London, W.1. 


E134 A 


r 

J r) Applications are invited from men between 25 and 32 years of 
: Tr) age for the position of 

ASSISTANT TO THE MECHANICAL ENGINEER 


at an integrated iron and steelworks in North Lincolnshire, where considerable development is 
taking place 


Applicants should be experienced in general mechanical engineering ; steelworks experience 
would be an advantage. They should hold a H.N.C. in Mechanical Engineering, graduate mem- 
bership of the Institution of Mechanical Engineers or similar qualifications. Experience of the 
human problems involved in steelworks maintenance and knowledge of trade union practice 


would be helpful. 


Salary will depend upon experience and qualifications. A good contributory pension scheme 


is in operation 
{pplication forms are available from 
The Personnel Officer, 
RICHARD THOMAS & BAIDWINS, LTD., 
Redbourn Works, Scunthorpe, Lincolnshire. 
E9824 a 











ENGLISH ELECTRIC 
ATOMIC POWER DIVISION 


Whetstone, Near Leicester 
A vacancy has arisen for a 


SENIOR MECHANICAL ENGINEER 


to deal with problems in Fluid Flow and Heat Transfer associated with the design of pressure 
systems 
considerable responsibility, and an ability to conduct discussions with 


Applicants should be graduate engineers with 
Some knowledge of Pressure Vessel practice and 


This appointment carries z 
clients and sub-contractors is a requirement 
Corporate Membership of a Senior Institution 
standard codes would be valuable 


A vacancy also exists for a 


MECHANICAL ENGINEER 


to undertake work on the design and specification of the reactor gas circuit and its associated 
components 

Applications are invited from graduate engineers having a real interest in Thermodynamics, 
Heat Transfer and Gas Dynamics. Some experience in the field of turbo machinery would be 
an advantage 

Please write giving details of qualifications and experience to Dept. C.P.S 
3367, Strand, W.C.2. quoting reference E1817F 


Marconi House, 


FORTE a 








Classified Advts. continued on page 112 





THE 


SITUATIONS VACANT 





The world’s leading inventors and manufacturers of special purpose precision 
machinery for the Tobacco Industry have opening in their London Drawing 


Office for :— 


ELECTRICAL ENGINEER 


Desirable applicant should be aged 25-40, with technical qualifications at least 
up to H.N.C. level and with a broad background of experience in the design 
and application of electrical and electro-mechanical equipment to precision 


machinery. 


This opportunity is permanent and progressive 
staff position with 3 weeks’ Annual holiday and attractive commencing terms. 
Applications, stating age, qualifications and experience, should be personally 
addressed in confidence to G. B. Salmon, 


MOLINS MACHINE CO., LTD., Evelyn Street, London, S.E.8 


; it offers immediate pensionable 


E9846 a 











A Company producing Cold Rolled 
Spring Steel Strip in the Midlands is con- 
solidating its position and making long- 
— plans for the future with the ing 
of an important Group. This Company 
pay a first class 


SALES ENGINEER 


OR 


SALES METALLURGIST 


who is capable of selling to and fostering 
close — rd relationships with people at 
Top Leve 
7. should be aged 30-50, have 
hed a education, preferably with 
University training, and be able to show that 
they have had extensive experience of personal 
selling at Managing Director and Chairman 
level. They should have a good Engineering/ 
Metallurgical background and be people of 
standing. Experience in the field of Cold 
Rolled Spring Steel is desirable, but not 
essential. 
The prospects of the post offered are 
excellent and the salary substantial. 
Applications, giving age, present salary 
and full details of experience and qualifica- 
tions should be addressed to the Managing 
Director, BOX No. E9859, * The Engineer.” 
A 





SITUATIONS WANTED 


COST CONTROLLER/BUDGET OFFICER, 
qualified, experienced standard costs, budgetary 
control, management accounts. Seeks responsible 
position. Available immediately.—BOX No, E2295, 

“The Engineer.” # 








BUSINESSES and PREMISES 











HAINAULT, ESSEX.—18,500 sq. ft., site area 
2-6 acres. Newly erected natty Based Factory, 
with a building and attractive two- 
storey front o' block. Factory headroom 17ft 6in. 

lear space. Central heating. Extensive concrete 
yard and forecourt. Land for expansion. Lease 80 
years. Ground rent £520 p.a. Price £50,000.— 
CHAMBERLAIN AND WILLOWS, 23, Moorgate, 
E.C.2 (MET 8001). E9868 1 


| AGENCIES | 


SALES AGENCY near London seek ONE or TWO 
ADDITIONAL REPRESENTATIONS in: non- 
conflicting fields, such as Machine Tools, Steel 
Fabrication, Hydraulic Equipment, Mechanical 
Handling, &c. Complete coverage by qualified 
engineers, -BOX No. E2299, “ The Engineer.” D 














RESEARCH ENGINEERS 


with Honours Degrees and prefer- 
ably research experience, required 
for three posts to be concerned with 

High - pressure _ turbo-charging 

Combustion 

Vibration and Noise 
in the further development of diesel 
engines. 

Salaries up to £1600 a year, 
according to qualifications and 
experience. Pension scheme. 

Please apply in writing, giving 
age, education, training and expe- 
rience, to : 

Director of Research, 

The British Internal Combustion 

Engine Research Association, 

111-112, Buckingham Avenue, 


Slough, Bucks. 
E9843 a 











THE BAHRAIN PETROLEUM 
COMPANY LIMITED 
GRADUATE METALLURGISTS 
& MECHANICAL ENGINEERS 


are required in Bahrain's modern Oil Refin- 
ery for plant and corrosion inspection work. 
Applicants, under 35, should be familiar with 

API. ASME codes and have had a minimum 
of two years’ experience in similar work or in 
the construction and maintenance of fired 
and unfired pressure vessels, the duties includ- 
ing ion of vessels, exchangers, pumps, 
lines, valves, &c., to ensure sale operating 
condition and ‘the recommending and 
— of materials and methods of 

corrosion control. 


fications and experience but not less than 
£1332 per annum in addition to which free 
air conditioned accommodation and a living 
allowance are provided. An initial kit 
allowance, medica! attention, paid 
home leaves = also pri a roe ay Ang 
with fu poate to Caltex 
eon tn, Caltex House, Knightsbridge 
Green, London, $.W.1, quoting “ INS.” 
E9904 a 











| SUB-CONT RACTING | 


CASTINGS.—We can save your Porous castings, 
ferrous or non-ferreus, by an approved impregnation 
process ; sample castings treated ; A.I.D. approved. 





—Recupero, Ltd., 66, South "Harrow Viaduct, 
Harrow, Middlesex (’ Phone, Byron 1178). E109 mw 
KELLERING AND CAM PROFILING capacity 
up to 8ft. by 6ft. or 6ft. diameter—_ARMYTAGE 
BROS. (KNOTTINGLEY), Lid., The Foundry, 
Knottingley, Yorkshire (Telephone: Knottingley 
2743/4). E116 mw 





f PATENTS 


PATENT NO. 710,332.—‘“ Improvements in the 
Manufacture of Bessemer Steel and Thomas Steel.” 
The Proprietors of Patent No. 710,332 desire to enter 
into arrangements by way of Licence or otherwise on 
reasonable terms to ensure its full development and 
commercial | in this country.—Address 
inquiries to W. P. Thompson and Co., Chartered 
Patent and Trade Mark Agents, 12, Church Street, 
Liverpool, 1. E9896 


FOR HIRE 


LATTICE STEEL. Frection Masts (light and 
heavy). 30ft. to 1S0ft. high, for immediate hire.— 
Bellman's, 21, Hobart House, Grosvenor Place, 
S.W.1 (Phone, SLOane 5259). E103 x 























| MACHINERY Etc. WANTED 


WANTED, Arc Meiting Furnace, Birlec Electro- 
melt or similar, 2 to 4 tons capacity, with transformers 
and switchgear.—The Brockmoor Foundry Co., Ltd., 

Brockmoor, Brierley Hill, Staffs (Tel. : Brierley Hill 
77026). E2277 F 
WANTED, MODERN NO. 21 COCHRAN 
VERTICAL BOILER, 105 p.s.i. ns with fittings ~ 
extended skirt.—-BOX No. E9786, “* The Engineer.” 








| FOR SALE | 


HYDRAULIC PRESSES 

3000-ton PLATE FORMING AND BENDING 
PRESS, table ~aq by 4ft. 6in., admits 10ft. 6in. 
between colum 

2000-10n HYDRAULIC ~pepeatins PRESS, admits 
8ft. 6in. between col 

1000-ron HYDRAULIC ‘FORGING PRESS by 
Wellman, admits 6ft. between 

LARGE STOCK OF HYDRAULIC PRESSES OF 
ALL TYPES. 


REED BROTHERS eee 


REPLANT WORK 
WOOLWICH. INDUSTRIAL” ESTATE, 
18. 


DON, S. 
Telephone : Woolwich 7611/6. £9887 c 





LTD., 


ENGINEER 


FOR SALE 


TAYLOR and CHALLEN No. 3 G.D.P. Geared, 
Double-Sided, Double-Action, Cam-Action Draw- 
ing Press, arranged motor drive for 400/440/3/50, 
punch stroke approximately 7in., blankholder 
stroke approximately 34in., tee slotted bed 18in. by 
154in., —e, uprights 204in. Weight approxi- 


mately 51 
QUICK WORK No. 321 Motorised, Rotary Shearing 
Machine, with circle cutting attachment, arranged 
motor drive for 400/440/3/50, capacity 14 S.W.G. 
mild steel, depth of shear throat 30in., cuts circles 
from 6in. to 60in. diameter. Weight approxi- 
mately 18 cwt. 
HODES Motorised, Double-Geared Press Brake, 
with cast iron side frames, reinforced by nickel- 
chrome steel bars, bed and top beam are of steel 
plate, arranged motor drive for 400/3/50, pressure 
exerted 150 tons, forming capacity 10ft. by 3/16in. 
or 18ft. by approximately 4in., clear width between 
housings 10ft. 2in. Weight approximately 20 tons. 
NEW MUBEA Model KSG100 All-Steel Construc- 
tion Bar and Angle Shear. The flywheel is situated 
inside the body. Arranged motor drive suitable 
for 400/3/50. Capacity : round bars 2in.; square 
bars 2in.; flat iron 10in. by din., Shin. by lin.; angles 
up to 4in. by 4in., Sin. by 0-425in.; tee iron Sin.; 
beams 6in.; channels 6in.; length of blades 12jin. 
TAYLOR and CHALLEN No. 576 Open-Fronted, 
Inclinable Power Press, with detachable front tie 
bars, pressure exerted approximately 20 tons, 
stroke 3in., tee slotted bed 274in. by 22in. : 
INCANDESCENT Forced-Draft Bar Heating Fur- 
nace, double ended, gas fitted ; heating chamber 
36in. wide by 24in. deep by 9in. high, total length 
through furnace 32in. working, temperature range 
900 deg. to 1350 deg. Cent.; 1200 deg. Cent. can be 
reached in about 14 hours after starting from cold. 
Photographs of the above are available. 
Very favourable Hire Purchase terms can be obtained. 
MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 

Telephone : — 4681-3771, 
LANSDOWNE HOUSE, 41, WATER STREET, 


BIRMINGHAM, 3. 
Telephone : Central 7606-8. E207 o 





FOR SALE 

Seven Murex diesel Welding Sets, 300/400 amp. 

Quantity of Guyrex and RMD Shuttering. 

Three-tool BroomWade 167 cu. ft. Portable diesel 
Compressor Set on pneumatics with overrun 
brakes. 

1 cu. yd. Rapier 440 diesel driven Excavator with 
shovel or dragline equipment. 

# cu. yd. Rapier 410 diesel-driven Excavator with 
4-purpose or dragline equipment. 

# cu. yd. Rapier 423 diesel-driven Excavator with 
shovel equipment. 

$-ton Morris Versatile diesel/elec. Mobile Crane on 
solid rubber tyres. 

S-ton Smith Steam Loco. Crane, 4ft. 
35ft. jib, new 1949. 

6-ton Rapier Super pet./elec. Mobile Crane on solid 
rubber tyres. 

6-ton Rapier Standard pet./elec. Mobile Crane on 
solid rubber tyres. 

44 cu. yd. Aveling-Barford diesel-driven Dumper 


WILLIAM G. SEARCH, LIMITED 
WHITEHALL ROAD, LEEDS, 12. 
Tel. : 639081 (10 lines). 
eee (LIVERPOOL), LIMITED 
MMOND ROAD 
KIRKBY TRADING ESTATE, LIVERPOOL. 
Tel. : Simonswood 3361 (5 lines). 
E98 


84in. gauge, 


60 G 





GLENFIELD & KENNEDY 
NEW CAST IRON SLUICE VALVES 
FROM STOCK AT BARGAIN PRICES 


1 12in. bore Fig. A.2 at £30 each. 

4 12in. bore Fig. A.12 at £28 each. 

6 8in. bore Fig. A.12 at £23 each. 

1 20in. bore Fig. A.2 at £75 each. 

3 18in. bore Fig. A.2 at £65 each. 

1 1Sin. bore Fig. A.2 at £50 each. 

This is only a small selection of our large and 

varied stocks. 


G. E. SIMM MACHINERY, LTD., 


27, RET Road, Sheffield, 10. 


64436 (5 lines). E9799 G 





THREE 30FT. BY 9FT. 9IN. DIAMETER DISH- 
ENDED PRESSURE TANKS OR RE- 
ye ptt age 13,200 galls., 75 p.s.i. working pressure. 


JOSEPH PUGSLEY AND SONS, LTD., 
BRISTOL, 5. 
Tel.: Bristol 56037. E9845 G 


HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 
and Second-hand. Complete installations. 
All kinds of Hydraulic Equipment in stock. 
ee AND SON (MILLWALL), 
Cuba 


Street, Millwall, London, E.14 
East 1844/5. 





LTD. 
Elli c 





NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also “ Romney ” 
Huts, 35ft. wide, and “ Blister ” Hangars, 86ft. 6in. 
and 91ft. wide. hese buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent (Tel. : Bexleyheath a 

113 G 
FOR SALE, Sundry Unused SPARES for 1950 
ae ng low-ram mechanical stoking gear.— 
Inspection can be made by appointment with Mr. J. 
ee Kemball, Bi and Co., Ltd., Crown 
Chemical Works, Three Mill Lane, Bron.ley-by-Bow, 
London, E.3. £9903 G 


Feb. 13, 1959 


FOR SALE 


600 


ECONOMIC BOILERS 
TWO RUSTON & HORNSBY “THERMAX” 
(wet back) treble pass 10ft. 6in. diam. by 13ft. 6in. 
TY types smokebox and flue outlet. Evap. 


per hour, p-s.i. 

TWO FOSTER YATES Pa THOM double- oon 
oft. nth by 1Sft. a. by 20ft. 6in., Evap. 12, 
per 160 p 

TWO JOHN THOMPSON treble pass 9ft. 6in. by 
14ft. by 19ft., Eva 500 Ib, per hour, 120 p.s.i. 
DAVEY PAKMAN! doub double Pa én. by 14ft. by 
18ft., Evap. 7050 Ib. per hour, 100 p 

THREE FYARSHARL GAINSBOROUGH) ec 
pass 8ft. by 9ft. 6in. by 12ft., Evap. 5000 Ib. pe 


hour, 100 p.s.i. . 
TWO HARTLEY & SUGDEN treble pass 7ft. 6in. 
on 6in. by 12ft. lin., Evap. 3420 Ib. per hour, 
p.s.i. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.1!2. 
Tel. : Shepherds Bush 2070 and 

STANNINGLEY, Nr. LEEDS. 

Tel. : Pudsey 2241. 


NEW OVERHEAD CRANES 


60-ton Goliath, by a 40ft. span, 5-ton auxiliary, 
cab control, 400/3/ 

40-ton Goliath, by Babcock and Wilcox, 40ft. span, 
5-ton auxiliary ; cab control, 400/3/50. 

30-ton Adamson, “42ft. 3in. span, 5-ton aux. ; 
in cases. 

20-ton Vaughan, 42ft. 3in. span, 6-ton aux., 17ft. lift, 
six available 

20-ton King, 42ft. 3in. span, unused. 

10-ton Goliath, by Morris, 40ft. span, cab control, 
22ft. lift, 400/3/50. 

Surplus Unused Ministry Cranes, mainly still packed. 
Drawings on request. Inspection invited. Bargain 
prices. 


FRED WATKINS (ENGINEERING), 
LTD., COLEFORD, GLOS. 
Tel.: Coleford 2271/2/3. 


E202 G 





new 


E132 6G 





FOR SALE 


RICHARDS No. 3 Type PR Horizontal Boring, 
Facing, Milling, Drilling and Tapping Machine, 
with screw-cutting attachment; 3t4in. dia. 
traversing spindle ; facing head Capacity 42in.; 
machine fitted with Verniers to longitudinal 
cross and vertical feeds. Built 1945. In first- 
class condition. 

F. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 

EUSton 4681 and 3771. 


E9895 G 





METROPOLITAN-VICKERS 500 H.P. SLIP- 
RING ELECTRIC MOTOR, 196 r.p.m., 
400/440/3/50 cycles, complete with control panel 
e reduction gearbox, giving a final speed of 

-1 e.p.m. 
Motor and gearbox available separately if required. 


JOHN CASHMORE, LTD. 
Newport, Mon 
Tel. : Newport 66941 ‘6 lines). 
E120 G 





HEAVY RECOVERY /71-TON LORRY 
MOUNTED CRANE, diesel driven.— Details from 
“Pine Wood,” 69, Pine Grove, Brookmans Park, 
Herts. E9879 G 
6000 LB. ROSS FORK LIFT TRUCK, ; coengtne 
with forks and crane attachment. £695.—C.P., Ltd. 

Crown Works, Southbury Road, Enfield, Middlesex 
(HOW 4994). E9880 G 
ONE SECOND-HAND STAFFA 3-TON 
MOBILE CRANE, diesel driven, pneumatic tyres. 
£1650.—BOX No. E9881, “ The Engineer.” G 
R. AND R. 8-TON MOBILE CRANE, petro! 
driven, solid tyres. Complete with jib extension.— 
BOX No. E9882, * The Engineer.” G 
24- TON JUMBO LORRY - MOUNTED 
PETROL-DRIVEN MOBILE CRANE.—Box No. 
£9883, “* The Engineer.” G 


SA AAT 





YOU'RE ON 
YOUR TOES 
when you 


remember 


WAROS 


wight have 1#/ 


THOS. W. WARD LTD 





ALBION WORKS, SHEFFIELD 








1959 
FOR SALE 


Feb. 13, 





FRED WATKINS 
(ENGINEERING), LTD. 





STEAM BOILERS.—Cochrane Vertical (New), 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 
150 Ib. w.p. ; reconditioned 8ft. 6in. down to 3ft. 
dia. ; Economic 4ft. to I1ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p. ; 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i, 550 h.p. motors; also 
Broomwade 500, 400, 300, 200 and 130 c. f.m., all 
motorised ; and several others of various makes 
and capacities. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 

MOBILE ROAD CRANES.—10-ton Lorain, lorry 
mounted, 30ft.-70ft. extendible jib; 10-ton 33 
R.B. track mounted, 40ft. jib ; 84-ton Ransomes 
Petrol/Electric, 21ft. jib; 6-ton Coles Diesel/ 
Electric, pneumatics, new 1948 (2); 6-ton Coles 
Diesel/Electric, solids ; 4-ton Coles Diesel 
Electric, solids, 1945 ; 4-ton Jones KL44, diesel, 
1950; 3-ton Jones “Super 40” diesel, pneu- 
matics (3); 2-ton Jones “Super 20” diesel, 
pneumatics 

DERRICK CRANES.—10-ton 


Anderson Grice 


steam, 120ft. jib ; 7-ton Rushworth, hand, 30ft. 
jib; = 5-ton Wilson Electric, ae jb; 14-ton 
Anderson Grice, hand, 40ft. jib 

RAIL CRANES.—18-ton Brownhoist, steam, SOft. 
jib; 10-ton Coles steam, 40ft. jib ; 8-ton Wilson 
steam, 35ft. jib; S-ton Smith, SOft. jib (2); 
5-ton Cowans Sheldon, SOft. jib. 

LOCOS.—Fowler diesel, 150 h.p. (2); Ruston 


80/88 h.p., new 1942; Bagnall I4in. by 
22in., two oil fired, one coal; Peckett steam, 
bins by 12in., 1941; also 3 miles track, 24in. 

auge Bogies, Turnouts, &e. 

STEEL PIPING.—50,000ft., 2in. Galvanised, new ; 
60,000ft., 3in. black. new ; 5000ft. 8in. seamless ; 
1000ft., Lin. seamless ; 500ft., I4in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; SOOft., 
24im. riveted ; 1450ft. 27in. 0.d. welded flanged ; 
216ft., 48in. riveted ; 216ft., 60in. riveted. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock. 
ali sizes, Parallel Slide Sluice, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50.000 gallons. 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by din. ; Robertson Straightening Rolls, 
8ft. 6in. by gin. ; Berry Bending Rolls, 7£t. by 4in. ; 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table ; Herbert 3ND Miller, 
6lin. by 1Sin. table ; Pels Punch and Shears, jin. 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers ;_ Bliss 14T Tapering Press; Bonn 
Hydraulic Tube Bender up to 20ft. bv 4in. bore ; ‘ 
Bigw geared Bending and Straightening 
Machine up to 12in. by 6in. R.S. Joists ; two 
40kVA. Spot Welding Machines ; Wire Drawing 
Machine, 3 die, up to gin. copper ; 50kW Electric 
Furnace, 1000 deg. Cent., chamber 54in. by 30in. 
by 2lin. 


SLING ENGINEERING WORKS 


COLEFORD, GLOS. 
‘Phone : Coleford 2271/2 


diesel, 


E106 o 





OUTSTANDING MACHINES FOR SALE 
CINCINNATI HYDROTEL, model 28/60, Vertical 
Miller, table size 83in. by 28in., table hydraulic 
traverse 60in., separate motor for power down feed 
of milling head, fully motorised through 10 h.p. 
motor and starters. Machine new 1940, of 
American origin. 
SNOW Model O.S. 72, late type Hydraulic Hori- 
zontal Wheel Surface Grinder, complete with 
magnetic chuck 72in. by 18in., hydraulic cross 
traverse of wheelhead, machine supplied new in 
1951, and in new condition. 
DAVID BROWN Model M.T.30 Standard Gear 
Hobbing Machine, maximum gear cut Win., for 
spurs and single helicals, complete with outer stay. 
1948 machine. 
14570, 4ft. 


ARCHDALE Model low-base Radial 


Drill, with spindle speeds to 1500 r.p.m., No. 5 
Morse taper, power to elevating arm. Machine 
new 1949 
ALSO 
ASQUITH 8ft., OD2g, low-base Radial. 1944 


S 


RABOMA Sift. low-base Radial. 
— HEN AND WADE 4ft. 


953. 
KITCHEN AND WADE HS5 


€ U NLIFFE AND CROOM Vertical Miller 
a _—" AND CROOM Horizontal 


50 
low-base Radial 


Horizontal Borer 
1952. 
Miller. 
HERBERT 4-spindle Drill, No. 2 and 3 M.T. 1951. 
Ww a for our stock list. 
LOUIS DEMERY AND SONS, LIMITED, 
32, HEREFORD STREET 
SHEFFIELD, 1. *Phone : 24936 
£9844 G 





FOR SALE, HEAVY STEEL OVERHEAD 
TRAVELLING CRANE GANTRY, capable 
of carrying two 130-ton overhead travellers ; 
182fi. long, height to crane rails 30ft., box section 
longitudinal girders 3ft. deep, 16 stanchions of 
lattice box construction. Total weight 150 tons. 
With or without two 130-ton Electric Hydraulic 
Overhead Travelling Cranes, 37ft. span. 


REED BROTHERS (ENGINEERING), LTD. 
Replant Works, 
Woolwich — eK Estate, 
London, S.E.1 
Telephone : Woolwich 7611/6. 
E9821 a 





FOR DISPOSAL Three SCOTCH MARINE 
BOILERS 16ft. 3in diameter, 12ft long, 220 p.s.i.g., 
4-furnace type, built 1948. 


Heating surface 3354 


THE 
AUCTIONEERS & VALUERS 


JOHN FOORD 
& COMPANY 
VALUERS AND 


ASSESSORS 

OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


VICTORIA STREET. 
LONDON, S.W.1 





56, 


VICTORIA 2002/3/4 
Established Over a Century 








By Order of Dashwood Engineering, Ltd., 
59 & 61, CROYDON ROAD, 
S.E.20 


Highly Important Sale 


Nearly New 


MACHINE TOOLS 
AND EQUIPMENT 


Surface, Internal and Centreless Grinders by 
Churchill, Snow, Jones & Shipman, etc. 
Newall 10in. by 48in. Hydraulic Plain Grinder 
Delapena & Hutto Honers 
Kitchen & Wade V15 Vertical Honer 


HERBERT PREOPTIVE HEAD 


CAPSTAN LATHES 


Herbert and Ward Turret Lathes 
S.S. & S.C, Lathes to 84in. centres 
Herbert | to 4 Spindle Electric Drills 


MILLING MACHINES 
all types by 
Cunliffe, Victoria, Herbert, etc. 
Universal Heads, Precision Tables, 
Milling Equipment, Dieheads, Boring Heads, 
Machine Equipment 


SIMA TYPE VOASS5 JIG BORER 
Fel Magnetic Crack Detector 
Electric Arc Welders, Hardening Plant 
FINE MEASURING TOOLS 


Taylor Hobson “ Talysurf ’’ Surface 
Measurer, Milling Cutters, Drills, Reamers, 
Smal! Tools. Office Furniture 





LEOPOLD FARMER 


& SONS 





Having Sold the Freehold Property 
will sell the above BY AUCTION at 


QUEEN’S HOTEL, CHURCH 
ROAD, UPPER NORWOOD, 
S.E.19 
WEDNESDAY, 18th MARCH, 1959 
On View 2 Days Prior and Morning of Sale. 


Catalogues (price 6d. each) of 
Leopold Farmer and Sons, 
Industrial Property, Plant and Machinery 
Auctioneers, Surveyors and Valuers, 46, 
Gresham Street, London, E.C.2. Tel. : 

MONarch 3422 (8 lines) 


E9854 3 

















FOR SALE | 


600 


FOR DISPOSAL 

TWO 180kW WATER TURBINES by Gilbert 
Gilkes and Gordon, Ltd., rated for 2000 cubic 
feet of water per minute, 84ft. head with Alternator 
400/230 volts, 3-phase, 50 cycles. Built in 1950. 
Unused. 





Replies to : 


GEORGE COHEN. 


SONS AND CO. LTD. 
wooD LANE, LONDON, W.1!2 


£203 o 





Tel. : Shepherds Bush 2670. 
NINE-LAMP, SINGLE-SIDED VICTORY 
COPIER.—4Sin. continuous photo printing 


machine, 200/250 Volt A.C. Numerous spare 
o— available. Good condition. £120 or near 


SINGLE-SIDED TWIN ARC LAMP MASONS 
Continuous Plan Printer. Good condition. Very 
little used. £75 or near offer.—The Wallis Plan 


E2285 


ENGINEER 


AUCTIONEERS & VALUERS 





SSTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 
and 
VALUATIONS 
OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


113 
AUCTIONEERS & VALUERS 


Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


@. L. JUDSON, F.R.1L.C.S., F.A.1. 
C. BEDDARD, A.1.MECH.E., F.A.L.P.A. 
M. 3S. CHEAVIN, F.A.1, 
G. 8, GIBBS, F.A.L.P.A. 


SURVEYORS, VALUERS 
and AUCTIONEERS of 
FACTORIES, PLANT and 


MACHINERY 








FIRE LOSS ASSESSORS 





9, REX PLACE, LONDON, W.1. 





FULLER, HORSEY 


SONS & CASSELL 
Specialists 


IN THE 


SALE & VALUATION 


OF 
WORKS and MANUFACTORIES 


ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE 
LONDON, E.C.3. 





Telephone : Telegrams : 
Monarch 3422 (8 lines) Sites, London Telephone : HYDE PARK 8844/5/6 (3 lines) 
Established 1807 


HENRY BUTCHER 


AND CO, 


Auctioneers, Valuers 
and Surveyors 





Specialising 
SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 
W.C.2. 








Ancoats, Manchester.) 
Presses ; polishing headstocks ; 
compressors ; unit heaters ; M.T. spares ; 
air and sand biast units ; 


Telephone : ROYAL 4861 HOLBORN 8411 (8 lines) 
E R 
By Order of the Minister of Supply 
SALES BY AUCTION 

Main Location Auctioneers 
February 18-19 Miscellaneous stores, Northern Command BARTLE & SONS 
including hutting, Ordnance Sub-Depot, (Dept. L), 50-52, Merrion 

textiles, hand tools, Barlow, Nr. Selby, York- Street, Leeds 

builders’ stores, etc. shire. (Tel. : 2.0898.) 
February 20 Miscellaneous stores, Returned Stores Group, FENN, WRIGHT & CO. 
including tool kits, Reed Hall, Colchester. amg L), 146, High 
greatcoats, etc. treet, Colchester, Essex. 

(Tel.: 3171.) 
February 24-26 —~ pews hee plant M.O.S. Storage Depot. J. H. NORRIS & SON 
and laneous Byley, Nr. Middlew (Dept. L), 9, Albert 
stores, indieding ; — Cheshire. (Sale at New Square, Manchester, 2? 
Islington Public Hall, (Tel.: Blackfriars 8373.) 


generator and charging sets; pumps ; 
electrical radio equipment ; 
spray booths; ovens; furnaces ; railway 











Evaporation approximately 16,000 Ibs./ 
G 


square feet. 0 
hr. each.—BOX No. E9864, “ The Engineer 





Copying Co., ae 22/23, Sadler Gate, 
(Tel.: Derby 449 8.) 6 





waggons ; steam crane ; steel sheets and bar ; textiles, including clothing, 
drill, webbing, cotton duck, canvas, scrap blankets and rags ; rope ; furniture ; 
canteen and kitchen equip ; > paint ; powders ; chemicals, etc. 
March 3-5 Machine tools and M.O.S. Stora: FULLER, HORSEY, 
miscellaneous stores. Royal Areas, Weuwlen’ SONS & CASSELL 
S.E.18. (Dept. L), 10, Lioyd’s 
Avenue, London, E.C.3. 
(Tel.: Royal 4861.) 
March 9-10 Miscellaneous stores, ©M.O.S. Storage Depot, WALKER, W 
including large quan- Ruddingtop, Notts. HANSON one 
tity of veh tyres, Byard Lane, Bridlesmith 
etc. Gate, Leg ham. 
(Tel. : 54272.) 
March 12 Office, ete., furniture Hawker Aircraft F: LESLIE A. BUTSON 
and racking. South Shore, ey L). 16, Birley 
treet, _—— i. 
(Tel.: 3.) 
ern a age should be made only to the auctioneers shown above rai a catalogue 
8. 
Blig; 
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OUTSTANDING 








VERSATILITY 
... that’s the world-famous KA INTERNATIONAL 


NTERMATIONAL 
HARVESTER 


* WER 2000 SKID-SHOVEL B-6K-3 
BRITISH-BUILT DROTT SKID SHWELS - 
ALREADY S0LD/ 





— migrtntend be —_ ~ 


&. CRIPPS & co LTD 


NGHAM, MANCHESTER & SHILDON 


SAumAe yonacntapeed a 











LONDON. STR A: i Phe oil my . 
WESTERN CONTRACTORS SERVICES LTO eee a the “en Amazing 
i BRIS t e 
4-in-1 
- , | | attachment 
* Exclusive pry-out, over-skid-shoe action gives Drott 4-in-1 enormous ) 
breakout force—15,600 lb, or five times the lifting force. gives you 


* Drott skid-shoe action gives great stability in travel, plus full 4 DIFFERENT 
forward visibility OPERATIONS 






* The basic unit of the Drott is also available with Bullangledozer 
blade, Grubber blade, Scarifier, and alternative buckets. 








tion Equipment dealer now for detail ynstrat 


‘International 








IMTERMATIONAL 


rec eneree CONSTRUCTION EQUIPMENT 

















INTERNATIONAL HARVESTER COMPANY OF GREAT BRITAIN LIMITED - HARVESTER HOUSE - 259 CITY ROAD - LONDON EC1 











Aeraspray Associated, Ltd 


Armstrong Siddeley Motors &- 104 
Ashmore, Benson, Pease & Co 
Associated Electrical Industries, 


Barns, W., & Son (Holloway), 
Lid. .. t 


Barron, W. S., & Son, Ltd 
Beresford, J., & Son, Ltd 


British Electrical Repairs, Ltd. 


British Steam Specialties, 


Bronx Engineering Co., 


Brown, D., Corporation (Sales), 
4 







THE 
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> ‘ 4 . ), . ~ . 
Clancey, G., Lid 46 Keith Blackman, Ltd gj = Positive Lock Washer Co., _ 
Clyde Crane & Booth, Ltd 8s Lid bs 
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Co 55 p woomaae Za * . " ‘ye »; Lang Pneumatic, Ltd 72 Power Gas Corporation, Ltd. 9 
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Colt Ventilation, Ltd 49 General Refractories, Ltd : Lockwoo Carlisle, Lid 71 Priestman Bros,, Ltd 74 
b R. ¢ ( lid 1 ckwood & Carlisi« t 
Coltman, Walter W., & Co. Gibbins, R. C., & Co K : Prodorite, Ltd 90 
(Boilers). Ltd g7 Gibson, J., & Son, Lid 8S 
‘ . , - ubber Co ? 
Confederation Life Associa- Goodyear Tyre & Rubber Marconi Instruments, Ltd 102 . 
F > ailwé N r antat 
tion 102 (Great Britain), Lid 61 Marsden, S., & Son, Ltd ; R -s it —_ ; . Plantation ” 
Crane, Ltd 4 Greenwich Insulation Co., Ltd. SI Marshall Fleming & Co., Ltd. 45 qQuipme c 12 
- Guest Keen & Netticfolds \ . > 3 Reynolds Tube Co Lid 24 
Craven Bros (Manchester) suc € c father & Platt, itd S . 
Midlands), Ltd 649 c Rhodes, Gill & Co., Ltd 48 
Ltd 46 (Midlands tK Measurement, Ltd a8 R 
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.. Harland Engineering Co., Ltd. 88 Millers Rings, Ltd 67 ham), Ltd 2 
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don), Ltd. 94 Morris, H., Ltd 28 Savery, 7 Pumps, Ltd 6 
E.N.V. Engineering Co., Ltd. 81 Hawke Cable Glands, Ltd 20) Moss Gear Co., Ltd Cover iv Schicidrop & Co., Ltd §2 
East Lancashire Chemical Co Higes Motors, Ltd Mountford, J., & Co., Ltd 82 Schiess A.G 4! 
Lid 42 Hill, J., & Sons (lronfounders) _ Murex Welding Processes, Lid, 66 Scriven Machine Tools, Ltd 5k 
Edwards, F. J., Lid 3 Ltd, S Myers, F 14 Semtex Lid 103 
Electromagnets, Ltd 96 Holbrook, 14 Sheffield Wire Rope Co., Ltd. 68 
Elliston, Evans & Jackson, Hopkinsons, Ltd 67 Simplifix Couplings, Ltd 60 
Ltd 38 Hudson, R Ltd 59 Newall Group Sales, Ltd 32 Smedicy Bros., Ltd 62 
Engineering, Marine Welding Huntingdon Rubber Co., Ltd. 87 Newalls Insulation Co., Ltd 25 Smith, H., & Co. (Possil), Lid. 64 
and Nuclear Energy Exhibi- Newbury Diesel Co., Ltd 71 Smith, J. W. (Coventry), Ltd. 34 
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English Electric Co Lid Imperial Chemical Industries Norris Brothers, Ltd 17 Lid ota] 
Cover ti Lid. . 10-89 Nuclear Power Plant Co., Ltd, 79 Smiths Industrial Instrument 
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AERASPRAY 


TRADE MARK 


Spray Guns 


Aeraspray Guns, being scientifically designed 
of Duralumin and Stainless Steel, with every 
wearing surface renewable, are lighter in 
weight than any other guns and have an 
easier (servo assisted) trigger action so 
that the worker is saved literally horse 
power of work otherwise necessary with the 
fingers, wrist and arm. Time Study with 
them shows far quicker output sustained 
throughout the day. This, with their super- 
ior performance, explains why they have been 
standardized by so many Leaders of Industry. 
@ Write for Information Literature EG53 










AERASPRAY ASSOCIATED LIMITED 


Makers of Spray Guns; Air Compressors; Water Wash etc. Spray 
Booths; Conveyors; Infra Red etc. Stoves; Automation Equipment. 
82, VICTORIA STREET, LONDON, S.W.1. Phones: ABBey 5095-5096 
Head Works & Offices: Nechells, Birmingham, 7. Phones: EASt 1671-4 etc. 
Representatives at Glasgow, throughout Britain and the world. 





Industrial Clutches 
Teddington Aircraft 


Wheatley Kirk, Price & Co 
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By comparison with 
cranes of other types 
and similar performance 


The bullord 
Cleciric Derrick 


has inherent advantages of considerable value... . 
LOWER FIRST COST 
MUCH LOWER RUNNING COSTS 
NEGLIGIBLE MAINTENANCE COSTS 


NO ROAD COSTS The photographs have been selected to show 


how Butters Derricks can be put on any site 


ERECTION & DISMANTLING are simple and rapid 
HIGH SPEED OF OPERATION with complete safety 


and ease of control 
LONG LIFE 
CAPACITY & JIB LENGTH to requirements 





Butters Bros.e Ce Lid. 


MACLELLAN STREET, GLASGOW, 
Telephone : IBROX 1141 Telegrams : ‘‘ BUTTERS GLASGOW ’ 


AND AT LONDON - BIRMINGHAM - NEWCASTLE 

















[Hf SINS VEE 


..,.as a Machine 





Weldmesh is the ideal material for all forms of conveyor and 


it to the 





machinery guards, partitioning or racking etc. Cut 





shape you want—it holds together because it’s welded together. 


In the Weldmesh list of standard sizes you will find a mesh 





size and wire gauge to suit every purpose. A technical 





service is available to handle any problems. 





Weldmesh is a registered trade name and is supplied direct to users by the sole manufacturers 


THE B.R.C. ENGINEERING CO. LTD., STAFFORD 


Manchester, Newcastle, Cardiff, Glasgow, Dublin, ‘Belfas 
A 


verpoo:, = 
Export Sales: 54 Grosvenor Street, London, W 


London, Birmingham, Bristol, Leeds, Leicester, L 
Bulawayo, Calcutta, Johannesburg. Singapore, Vancouver. 
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